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INTRODUCTION 
KNOWLEDGE 
It is sum total of "what everyone knows" about a social 
world, an assemblage of maxims, morals and proverbial 
nuggets of wisdom, values and beliefs, myths and thoughts 
which requires considerable intellectual fortitude in itself. 
Definition 
Davenport and Prusak (1998) Posit that -
"Knowledge is a fluid mix of framed experience, values, 
contextual information, and expert insight that provides a 
framework for evaluating and incorporating new experiences 
and information. It originates and is applied in the minds oi 
originators in organization it often becomes embedded not 
only in document and repositories but also in organizational 
routines, process practice and norms". 
In Other Words 
'Knowledge is the totality of ideas that men conserve in 
their minds.' Individual practical knowledge is vital for 
researchers and practitioners who involve in creating new 
knowledge and involve understanding and application of the 
principles governing the production of social phenomenon 
both tangible and intangible. Methods of knowledge 
preservation and conservation can be applied for useful 
knowledge. 
In India the available writing material were generally ot 
two type's organic and inorganic stone, metals, shells, and 
earthen wares were the example of inorganic material. Organic 
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materials were wooden board, birch bark palm leaves, leather, 
clothes and papers. 
In ancient period most of the knowledge was stored in all 
of the above forms either in written or engravings and these 
were prone to vulnerability by certain biological and physical 
factors. The organic documents are deteriorated by the 
biological as well as physical factors. Therefore needed to be 
preserved and conserved with time. 
KNOWLEDGE STORAGE MEDIA 
Any document that is written by hand or supposed to 
being printed or reproduced in some other ways than writing. 
Documents are found everywhere in the world, where human 
being put their thoughts and experience into a written form. 
Libraries and most of the information centers collect and store 
their collection in the form of art and archival material. The 
collection is containing knowledge and valuable information 
that is required to be preserved and conserved for the purpose 
of further study research and education in the service of 
society and its development. The document my include-
Books 
Manuscripts 
Speeches 
Account books 
Press clipping 
Photographs 
Legal and financial papers 
Journals 
Introifuction 
• -Thesis 
• Personal and official correspondences 
Forms of Writing Materials 
Writing materials were generally of two types organic 
and inorganic. Some of then are given below 
Inorganic Material used for Writing 
1. Stone 
2. Metals 
3. Shells 
4. Earthen Wares, etc. 
The metals were sometime used for writing, involves 
Gold, Silver, Brass, Bronze, iron and Tin and Copper etc. 
Organic Materials used for Writing 
I. Palm Leaves: 
ii.Cloths 
iii.Paper 
Iv.Parchment and Vellum 
v.Leather .etc. 
Most of the libraries today considered to have the study 
material printed on archival material that is the paper. Paper is 
nothing but it is derivative of cellulose and organic compound 
found in plants .Paper exists in may depute forms but the 
common feature is that they all consists of fibrous element 
bounded to one and other. Although in the late twentieth 
century there are rapid advances in the electronic storage of 
knowledge, but there is no doubt that paper will continue to be 
widely used because of its relative cheap and conveniences. 
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Much of our existing stock of information as well knowledge 
and other aspect of cultural heritage are in the form of print on 
paper which needs preservation. 
Knowledge preservation is the process of how to detect 
the deterioration and what are the cause of deterioration in a 
document containing knowledge and how to arrest that 
deterioration. The whole of the universe of knowledge is 
stored on art and archival material. Preservation is as old as 
the knowledge storage. Earlier the documents were preserved 
through traditional techniques and with the Advent of 
computer technology the trends in knowledge storage changed 
hence the preservation techniques has also been changed. 
Now a day there is a number of devices available in the market 
for the storing purpose of the knowledge. They store 
knowledge for a long time without least deterioration. 
Digitization is a kind of knowledge preservation technique 
in which knowledge is converted into electronic form. The 
purpose of preservation is to protect document of enduring value 
for access by present and future generations. Libraries and archives 
have served as the central institutional focus for preservation, and 
both types of institutions include preservation as one of their core 
functions. In recent decades, many major libraries and archives 
established formal preservation programs for traditional materials 
in paper, microform, photographic, and audiovisual formats. 
Preservation programs include administirative and technical 
components, such as hiring staff with expertise in preservation 
administi-ation, using preventive measures to arrest deterioration of 
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materials, taking remedial actions to restore the usability of selected 
materials, and incorporating preservation needs and requirements 
into overall program planning and resource allocation. 
Preservationists within the library and archival commxmity have 
been instrumental in developing an array of tools and 
methodologies to reduce the decay of traditional materials and to 
restore books and documents that have deteriorated to such an 
extent that their longevity and usability are threatened. Rehousing 
of acid based paper materials is a common task in many 
repositories, and microfilming is used extensively as a cost effective 
means to preserve endangered materials. Many libraries and 
archives are acquiring new materials, for preservation interests 
which in the long run will reduce the need for salvage efforts. 
Photographs and documents require preservation treatment to 
survive well into the next century. Thousands of repositories lack 
the means for disaster prevention or adequate environmental 
controls to avoid catastrophic loss of their holdings. The success 
stories and regular use of established preservation methods are 
found almost exclusively in developed countries. Within developed 
countries, major institutions tend to have the most extensive 
preservation programs and preservation techniques are better 
developed for print materials than for special formats such as 
photographs, film, and video .Digital preservation adds a new set of 
challenges for libraries and archives to the existing task of 
preserving a legacy of materials in traditional formats 
In the traditional libraries system the whole of 
knowledge stored in paper hence paper preservation 
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techniques are applied to preserve the knowledge paper 
preservation is a multi-step process it includes the detection of 
the type of paper and the type of ink used. The accordingly the 
treatment of chemical for deacidification and v^ashing of the 
paper document we can encounter whole of paper 
preservation as physical preservation about the physical form 
of the paper and the techniques used in its preservation. 
In current conditions we need perspective of the 
conservation science in education, technology and industry. It 
draws attention to the inevitability to climate and imbalance 
between degradation and protection of art and archival 
material and the cultural heritage that leads to decaying and to 
the fact in the interest of advancing towards the desired 
balance. 
It is necessary to design and develop, implement a 
system for protection of cultural heritage on a high level of 
qualification by university education experts using 
interdisciplinary support of new field and activity aimed at 
global trends in area on the basis of brief assessment from the 
wide spectrum of cultural heritage. It is concerned with the 
first stage on the conservation of most endangered paper based 
document. The knowledge can be preserved with paper 
preservation in cooperation with academic industry and 
library institutions. 
Revolutionary change in the digital environment was 
beginning to take plan not only in technology but in the aspect 
of social interaction and content creation that time. Also 
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marked the beginning of National initiative to develop a 
strategy to preservation of digital environment .As planned 
unfolded for the national digital information infrastructure 
and preservation led by Library of congress the internet 
community was engaged in a phenomenon that would be 
labeled web 2.0 while the web become a platform for 
collaborative content creation, the national digital preservation 
programme become a web of partnership working together to 
collect and preserve at risk digital storage of knowledge. 
Professionals representing Library, Archives and 
museums community are now dealing with show challenges 
preservation of digital storage. Even this topic is being 
described and described for a quite long time. It is still to take 
decision and short implementation programme on digital 
preservation. 
Representation of cultural heritage institutions admits 
the issue of long term digital preservation that is known as the 
conservation more and more of these professionals have to 
take strategic decisions on specific methods or technologies 
implementing on such tasks require special professional skill 
and training. Now in the digital age, we need to learn to think 
about principles often referred to as the principles 
approaching to digital preservation, regardless of the 
strategies used to enhance the long term availability of our 
digital works. 
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CHAPTER - 2 
BIBLIOMETRICS SCOPE AND APPLICATIONS 
2.1 BIBLIOMETRICS 
Bibliometrics is a relatively new subject of recent origin. It is 
that branch oi information science, which lies between the border 
areas of the social science and physical sciences. It is a quantitative 
study of various aspects of literature on a particular topic and is 
used to identify the pattern of publication, authorship, citation, 
and, or secondary joiu-nal coverage with the objective of getting an 
insight into the dynamics of the growth of knowledge in the areas 
under consideration. Bibliometrics has gained significance in 
recent years because of its practical application in various library 
operations and services, it is estimated that out of total periodical 
literature published in library and information science at global 
level, 25% are on bibliometric studies. 
2.2 BIBLIOMETRICS MEANING AND DEFINITIONS 
In general Bibhometrics is that branch oi science, which 
studies the behaviour oi information. 
Traditionally Bibliometrics is associated with the 
quantitative measurement of documentary materials. 
Etymologically the term 'Bibliometrics' is composed of two 
distinct parts i.e. 'biblio' and 'metrics'. The word 'biblio' is derived 
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from the combination of the Latin and Greek word 'biblion' 
meaning book, paper, on the other hand the word 'metrics' 
indicates the science of meter i.e. measurement and is also derived 
either from the Latin or Greek word 'metrics' or 'metrikons' each 
meaning measurement. So, Bibliometrics connotes the science of 
measurements pertaining to books or documents. 
Diverse interpretations of the term have been put forwarded 
by many authors over the years. 
2.2.1 DEFINITIONS 
Bibliometrics is that branch of science which studies the 
behaviour of information. 
We can also say that 'Bibliometric' is that branch of 
information theory that attempts to analyze quantitatively the 
properties and behaviour of recorded knowledge. 
It has been defined by different people in different ways. 
According to Raising ''The assembling and interpretation of 
statistics relating to books and periodicals use oi books and 
journals and to ascertain in many local situations the general use 
of books and journals." 
A. Pritchard, "Application of mathematical methods to 
books and other media of communication". 
(BiSGometrics Scope and Applications 
According to R.A. Fairthome, "Quantitative treatment of 
the properties of recorded discourse and behaviour pertaining to 
it". 
According to D.T. Hawkins, "The quantitative analysis of 
the bibliographic feature of a body of literature". 
W.S. Potter says "The study and measurement of the publication 
pattern of all forms of written communication and their 
authorship". 
According to British Standard Institute (BSI) 
"The study of the use of documents and patterns of publication, 
in which mathematical and statistical methods have been 
applied." 
2.3 GENESIS OF THE TERM 
The Term Bibliometrics has a very recent origin. It has 
emerged as thrust area of research involving different branches of 
human knowledge. 
The iirst study regarding bibliometrics was conducted in 
1917 by 'Cole' and 'Eale they wrote on the 'The History of 
Comparative Anatomy; Part -1 a statistical Analysis'. So the term 
for the first time used as 'Statistical Analysis.7 
Hulme in 1923 used the term 'Statistical Bibliography'. 
According to him, "the purpose of statistical Bibliography is to 
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shed light on the process of written communication and of the 
nature and course of development of a discipline by means of 
counting and analyzing its various facets of written 
communication". 
Henkle (1938), Gosnell (1934-44), Barker 1966) also used the 
same term i.e. "Statistical Bibliography". In 1968. A Pritchard 
anlyzed the term with statistics and Bibliography on statistics. 
Therefore, he coined another term called 'Bibliometrics'. Hence, 
the term Bibliometrics has a very recent origin.g 
2.4 DEFINITIONS OF SOME ANALOGOUS TERMS 
Bibliometrics is just one of the many sciences whose name 
ends with metrics. Some well established subdisciplines like, 
Librametrics, Scientometrics, Informatrics and Webometrics etc. 
give some broader and narrower extension of human ideas. 
2.4.1 LIBRAMETRICS 
The term Libramatery historically appeared first in 1948. It 
was suggested by great hidian library scientist Dr. S.R. 
Ranganthan. Under this term he suggested using of mathematical 
and statistical method for analyzing library activities and library 
resources. But this term did not take its place in library science and 
was forgotten for many years. Later it was called 'Librametrics'io 
11 
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2.4.2 SCIENTOMETRICS 
The term 'Scientometrics' was suggested by two Russian 
named V. Nalimov and Z. Mulchinko in their book entitled 
"Scientometrics", the investigation of science as development of 
information process in 1969. According to them Scientometrics is a 
complex of quantitative methods, which are used to investigate 
the process of science. 
Scientometrics is a new emerging discipline which uses 
bibliometric measurement for evaluation of factors like scientific 
progress, levels of scientific development, social relevance and 
impact of the application of science and technology on society. 
1.4.3 INFORMETRICS 
The FID's term informetrics was suggested by German 
scientist Blackert and S.Z. Zygel in 1982 as a newly formed branch 
of science, using mathematical and statistical methods to 
investigate scientific and technical information on theoretical level 
and practical activities. 
2.4.4 WEBOMETRICS 
Recently a new growth area in Bibliometrics has been in the 
emerging field of 'Webometrics or Cybermetrics' as it is often 
called. Webom.etrics can be defined as using of bibliometric 
techniques in order to study relationship of different sites on 
world wide web {www), such techniques may also be used to map 
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(called "Scientific mapping" in the traditional bibliometric 
research area of web) some other well established sub disciplines 
like. Econometrics psychometrics, sociometrics and Biometrics etc. 
1.5 BIBLIOMETRICS SCOPE AND PURPOSE 
The scope of bibliometric includes the studying of 
relationship within a literature of describing a literature. 
Bibliometrics studies are generally based on quantitative 
measurements without any qualitative evaluation. They are 
therefore considered only as partial indicators of scientific 
progress, 
1. It sheds light on the progress of written communication and 
on the nature and course of development by a descriptive 
means of counting and analyzing the various facets of 
written communication. 
2. It provides information about the structure of knowledge 
and how it is communicated. 
3. The scope of Bibliometrics includes shidying the relationship 
with a literature (citation studies) or describing a literature 
typically, these descriptions focus on consistent patterns, 
involving authors, monographs, journals or 
subject/language. 
4. It is a quantitative science and it is divided into two basic 
categories. 
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i) Description Bibliometrics (Productivity count) 
a) Geographic 
b) Time period; and 
c) Disciplines 
ii) Evaluative bibliometrics (literature usage count) 
a) Reference count; and 
b) Citation count. 
The descriptive bibliometrics further includes the study of 
the number of publications in a given field or productivity of 
literature in the field for the purpose of comparing the amount of 
production during different periods or the amount produced in 
different subdivisions of the field. This kind of study is made by a 
count of the papers, books and other writings in the field or often 
by a count of these writings which have been abstracted in 
specialized abstracting journals. 
Evaluative Bibliometrics includes the study of literature 
used by research worker in a given field. Such a study is often 
made by counting the reference cited by a large number of 
research workers in their papers. 
2.6 UTILITY OF BIBLIOMETRICS IN RESEARCH 
At present, bibliometric work often provides the background 
for more practical task. It is an established technique covering a 
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wide area of knowledge. It has, therefore, been able to involve 
scholars from many of these disciplines. Consequently, it has 
attracted scholars from different disciplines or their respective 
fields. Day by day, it is attaining sophistication and complexity 
having national, international and interdisciplinary character. It 
has established itself as viable and distinctive research technique 
for studying science of science based on bibliographic data. As a 
matter of fact, its backbone lies in its sound theoretical foundation 
most efficiently and effectively laid by some pioneers like Gross, 
Lotka, Bradford, Zipf, Derek J. de, Solla Price, Bookstein, 
Masavesik, Cole brother, Printchand, Garfield, Hume, Fairthorne 
and many others who are not basically librarians, but belong to 
different branches of knowledge. 
Bibliometrics also provides information about the structure 
oi knowledge, its classification studies give information about the 
subject, language and country relationship, which is based on 
literary warrant. Bibliometrics is very useful in any field of 
research or in any discipline or it can be used in small and 
manageable ways by individuals, to improve some part of library 
or information service. 
2.7BIBLIOMETRIC LAWS 
As Bibliometric law evolved, a series of laws have developed 
within an academic discipline. These laws help researcher to study 
some common activity. Examples of activities would be the use of 
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library materials author productivity or the dispersal of articles, 
on a particular subject. Some of the more well known laws are 
Bradford's, Lotka's and Zipf s law. These are the fundamental 
laws which are as follows 
2.8 BRADFORD'S LAW OF SCATTERING OF SCIENTIFIC 
PAPERS 
Somuel C. Bradford first formulated his law in 1932 but it 
did not receive wide attention until the publication of his book 
'Documentation' in 1948. He, while searching for papers in 
Applied Geophysics and on Lubrication, noticed the scattering of 
papers among the scientific journals sharing a common pattern. 
He described it as "if scientific periodicals are arranged in 
order of decreasing productivity of articles on a given subject that 
may be divided into a nucleus of periodicals more particularly 
devoted to the subject and several groups or zones containing the 
same number of articles as the nucleus and succeeding zones will 
be as 
1; n: n^ 
(where n = multiplier) 
Bradford also plotted graph of the cumulative number of 
source items R(n) versus the logarithm values of the cumulative 
number of journals (log n). 
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Such a graph is sometimes called as 'Bradford's Bibliograph' 
the graph beii\g as a rising curve API, and then continues as a 
straight line. The rising part of the graph represents the nucleus of 
highly productive journal. The point PI, P2 and P3 on the 
bibliography are the boundaries of three equi-productive zones in 
which the same number of articles as the nucleus derived from an 
increasingly larger number of journals. 
2.8.1 APPLICATION OF BRADFORD'S LAW 
Bradford's law has been shown to be applicable to 
bibliographies as well as to larger aggregates of literature. The law 
has been applied to studies of dispersion of literature, mostly in 
the field of science engineering and medicine. Most of these are 
citation studies which consist of ranking of joiunal titles on the 
basis of frequency of citation made of those titles in published 
literature. 
Ranked list of journals can be used as a tool in the 
development and management of joiunals collections in libraries. 
Studies on the scattering of literature enable designers and 
managers of libraries and information centers to ensure the 
following type of questions. 
i) What would be the cost of collecting all the journals relevant 
to a given topic? 
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ii) What fraction of the total coverage would be available at any 
specified limit of cost 
iii) What is the optimum distribution of journal collections as 
between central reference point and satellite development or 
regional collections? 
iv) How can a given collection best be subdivided into 
collection of primary, secondary, and tertiary relevance or 
into stores requiring frequent, occasional or only rare cases? 
2.8.2 ZIPF'S LAW OF WORD OCCURRENCE 
It relates to the frequency of word occurrence. Zipf derived 
his law from the empirical law of least effort. He said that there is 
relationship between the rank of a word and its frequency of 
textual matter, if the words are arranged in their decreasing order 
of frequency of occurrence in a long text. 
This law states that, "in a long textual matter if the words are 
arranged in their decreasing order of frequency then the rank of 
any given word of the text will be in inversely proportional to the 
frequency of occurrence of the words". 
If 'r' is the rank of a word and 'f is its frequency, then 
mathematically Zipf's law can be stated as follows. 
r oc (1/f) = rf = C, is a constant. 
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He found that by multiplying the numerical value of each 
rank by its corresponding frequency (f) be obtained a product (e) 
that is constant throughout its text e.g. 
Table 2.1 
RANKING OF WORD OCCURRENCE 
Rank (r) 
1 
2 
3 
sr 
Frequency (f) 
400 
200 
133 
80 
Products (c) 
400 
400 
399 
400 
The above table shows distribution of v/ords inversely 
proportional to the frequency of occurrence of the word. 
2.8.3 LOTKA'S LAW OF INVERSE SQUARE OF SCIENTIFIC 
PRODUCTIVITY 
Alfred J. Lotka was a mathematician supervisor of 
mathematical research in the statistical Bureau of the Metropolitan 
Life Insurance company from 1924 to 1933. It was during this 
time, 1926, that his definitive work, later called Lotka's law was 
produced. His investigation was a productivity analysis counting 
name and number of publications listed for each, the coverage was 
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for only A and B names in chemical abstracts for 1907 to 1916 and 
for Averbach's Geschichtajelh der Physik from it beginning 
through 1900. The data were tabulated and plotted, from which 
Lotka developed a "general formula for the relation between the 
frequency 'y' of persons making x contributions" as x^y = constant. 
In 1926, Alfred J. Lotka, statician in an insurance company 
proposed his "Inverse Square Law" correlating contributors of 
scientific papers to their number of contributions. He claims that, 
"a large number of the literature is produced by a small number of 
authors and it is distributed so as the number of authors 
productivity n paper is approximately proportional to l/n^ 
Author (l/n2) 
(where n is the number of contributions on articles). 
For this, he analyzed the decennial index of chemical 
abstract from 1907-1916. He collected 6891 names of the authors 
contributing 1,2,3 etc. entries in literature. 
On the basis of this data, Lotka deduced a general equation, 
for the relation between the frequency 'y' of persons making 'x' 
contributions as follows 
X"y = constant 
If n = 2 then, the result as follows. 
20 
(BiBGometrics Scope amCAppRcations 
In the case examined if found that number of persons 
making 2 contributions is about one fourth of those making one 
contribution, the number making 'n' contributions is about l/n^ of 
those making one and the population of all contributions is about 
60%. 
In other words, for every 100 authors contributing one 
article, 25 will contribute two articles, about 11 will contribute 3 
articles and 6 will contribute 4 articles and so on. The observed 
figure for single articles authors was 57.09% for (chemical Abstract 
data (6891 contribution) and 59.2% for Physical data (1,352 
contributions). Though the law was based on the study of 
chemistry and Physics literature, later it generated much interest 
and attracted the attention of researchers and it has been applied 
and tested in many other fields.n 
TABLE 2.2 
RANKING OF AUTHORS 
No. of authors 
100 
25 
1 
6 
4 
No. of Articles 
1 
2 
3 
4 
5 
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The other important laws that need to be mentioned here are 
2.9.4 PRICE'S SQUARE ROOT LAW OF SCIENTIFIC 
PRODUCTIVITY 
This law was given by Derek De Salla Price in 1963. This law 
states that, "Half of the scientific papers are contributed by the 
square root of the total number of scientific authors." 
2.8.5 GARFIELD'S LAW OF CONCENTRATION 
Eugene Garfield enunciated this law in 1971. This law states, 
that "A basic concentration of Journals is the common core of 
nucleus of all fields". 
2.9.5 SENGUPTA'S LAW OF BIBLIOMETRICS 
Sengupta has put this law in 1973 which is also known as off 
setting weightage formula for re-ranking periodicals to avoid 
discrimination against new journals, which necessarily an 
extension of the Bradford's law. 
Mathematically this law stands in the following form 
F (x + y) = a + b log (x+y) 
Where F (x+y) is the cumulative number of references in the 
first (x+y) most productive journals, x indicates number of 
journals in the same discipline and y stands for journals of 
unrelated discipline (y > x) and a, b are two constants. 
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2.9BIBUOMETRICS ITS APPLICATIONS 
At present Bibliometrics techniques are being applied to get 
factual and accurate data in the transfer and handling of 
information. According to Narin and Moll, "The most active area 
of modem Bibliometric is concerned with citation". Gross and 
Gross were the first to apply Bibliometric techniques to the 
problem of chemical library acquisition.. 
As bibliometric lies between the border areas of social 
sciences and physical sciences; its techniques have extensive 
applications equally in sociological studies of science, information 
management, librarianship, history of science and also in some 
other branches of social science and sciences. 
Some of the areas where bibliometric techniques are 
consistently being applied are enumerated here 
• To identify research trends and growth of knowledge. 
• To estimate comprehensiveness of secondary periodicals. 
• To identify authorship and its trends on documents on 
various subjects. 
• To measure the usefulness of adhoc and retrospective SDI 
services. 
• To forecast past, present and future publishing trends. 
• To develop experimental models correlating existing ones. 
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• To identify core periodicals in different disciplines 
• To formulate an accurate need-based acquisition policy within 
the limited budgetary provision. 
• To adopt an accurate weeding and stacking policy. 
• To iiutiate effective multi-level network system. 
• To study obsolescence and dispersion of scientific literature 
(clustering and coupling of scientific papers). 
• To predict productivity of publishers, individual authors, 
organizations, country or that of an entire discipline. 
• To design automatic language processing for auto indexing, 
and abstracting and auto-classification; and to develop norms 
for standardization. 
2.10 LIMITATIONS OF THE BIBLIOMETRIC LAW 
Undoubtedly, that bibliometric studies are very much 
helpful in achieving better services do library and information 
users and efficiency in information system and services 
management envisioned in Ranganathan's five laws of Library 
science. 
But inspite of that, there are some limitations of Bibliometric 
laws. Though most of the studies tend to support the Bradford's 
distribution, some other research could not get the satisfactory 
results. Gross found that research papers among physics journal 
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deviated from, that predicated by Bradford's law. Out of 50 
bibliographies studied by Chonez, only six followed the law, he 
calls the law pseudo-scientific. 
In the case of Lotka's law it was found to fit in most cases. 
However the value of indexing was found vary for different 
groups of scientists. 
Another problem with Lotka's law is that it totally igneous 
the potential authors who have not produced any publication so 
far. 
In case of Citation Analysis, the common arguments against 
it are 
• Practice or citing only to get the favour of the powerful or to 
oppose others. 
• Citation is given just to dress up the paper. 
• Variation of citation rate with type and specially. 
• Negative citation. 
Because of all these limitations the empirical nature of these 
laws are generally questioned. 
2.11 CONCLUSION 
Inspite of its some limitations, bibliometric analysis has now 
become a well established part of information research, and 
quantitative approach to the description of documents and 
25 
(BiBRomtrics Scope andAppGcations 
examination of services is gaining ground both in research and 
practice. 
Bibliometi-ic stiidies have enabled to develop a body of 
theoretical knowledge and a group of technique and have 
facilitated its application for the further growth of knowledge 
based on bibliographical data. The past work by Lotka, Bradford 
and Zipf have been valuable in helping the librarian to assess the 
patterns of authorship, identifying the core collections and 
designing better rebrieval systems. Bibliometaric data provides 
precise and accurate observation particularly in the study of 
science and scientists. The information scientists makes use of this 
technique for economical and efficient management of material 
and service. The sociologist of science continues to utilize 
bibliometric techniques to analyze the structure of science. While, 
the historians found these techniques very useful in the 
development of an innovative university. Administi-ation and 
officials of governmental agencies have been using it as a tool for 
evaluation the effectiveness of their research programmes. The 
importance of bibliometric stiidies can be seen by estimating the 
literatiire on this topic. The literature on bibliometric studies 
occupies more than 25% of the total contribution in library and 
information science. 
Thus, the technique seems very promising in the realm of 
practical knowledge. In recent years, BibHometric techniques 
present themselves as key to objective evaluation. 
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CHAPTER 3 
KNOWLEDGE PRESERVATION AND 
CONSERVATION 
Knowledge preservation is the process of detecting and 
arresting deterioration in storage media it may either be 
physical or digital respectively called as physical preservation 
and digital preservation. 
KNOWLEDGE STORAGE MEDIA 
Any document that is written by hand or supposed to 
being printed or reproduced in some other ways than writing. 
Documents are found everywhere in the world, where human 
being put their thoughts and experience into a writ ten form. 
Libraries and most of the information centers collect and store 
their collection in the form of art and archival material. The 
collection is containing knowledge and valuable information 
that is required to be preserved and conserved for the 
purpose of further study research and education in the 
service of society and its development. The document my 
include-
• Books 
• Manuscripts 
• Speeches 
• Account books 
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Press clipping 
Photographs 
Legal and financial papers 
Journals 
Thesis 
Personal and official correspondences 
Forms of Writing Materials 
Writing materials were generally of two types organic 
and inorganic. Organic material includes wooden based. 
Birch bark. Palm leaves, leather, cloths and papers while 
Inorganic material includes stone, metal, shells and earthen 
wares were the examples of writing material. Some of then 
are explained here under 
Stone 
Stone engravings were made on caves, smooth or rough 
pillars slabs, caskets and writing on stones in ancient India 
this was fashion of storing and expressing the knowledge. 
Metals 
The metals were sometime used for writing, involves 
Gold, Silver, Brass, Bronze, iron and Tin and Copper etc. 
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Organic Materials used for Writing 
Palm Leaves 
Palm leaves were used for writing purpose, after 
processing leaves are first dried and Boiled and than again 
dried under natural light then cut into proper size. The 
surface rubbed with conch shell or stone and there are palm 
leaves were made ready to use for writing. 
Cloths 
Cotton cloth were made smooth and nonporous by compact 
weaving and they were used for writing material in Ancient 
India Nearchos (4*^  century BC), and Admiral of Alexander's 
fleet, was the first to mention that India has used to unite 
letters on velt-beaten cotton cloth. 
Paper 
In India paper as a writing material was hardly used 
before the 11*^ century A.D. paper was first manufactured in 
China by the Chinese prisoners and there upon it was made 
in various places from 13*^ century onwards papers was used 
regularly in India for writing. 
Parchment and Vellum 
Parchment is an ordinary material made from the skin of 
sheep, eves or lamps but the skin of other animals are 
sometime used for the same purpose the term parchment and 
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vellum are often than used interchangeable, which, is an 
error. The true vellum is the skin of a young, usually not over 
six weeks old calf which has been claimed adhering flesh, 
hairs, fat and muscles, preserved by soaking in a lime 
solution and carefully scraped and polished. 
Leather 
Until the 19'^ century animals skin was preserved by 
tanning after removing hair and fleshes. Vegetable turned 
leather was made by infusing skins with extracts of the book 
of traces like Oak, Sumac, or hemlock. The chemicals in bark 
solution combined with protein fibers of skin replacing water, 
scraping off the epidermis, hairs, and flesh and finally drying 
and finishing, colorings, polishing and graining etc. thus 
processed leather used as writing material 
Most of the libraries today considered to have the study 
material printed on archival material that is the paper. Paper 
is nothing but it is derivative of cellulose and organic 
compound found in plants .Paper exists in may depute forms 
but the common feature is that they all consists of fibrous 
element bounded to one and other. Although in the late 
twentieth century there are rapid advances in the electronic 
storage of knowledge, but there is no doubt that paper will 
continue to be widely used because of its relative cheap and 
conveniences. Much of our existing stock of information as 
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well knowledge and other aspect of cultural heritage are in 
the form of print on paper which needs preservation. 
PHYSICAL DETERIORATION 
The media on which digital contents are stored are more 
vulnerable to deterioration and catastrophic loss than some 
analog media such as paper. While acid paper is prone to 
deterioration, becoming brittle and yellowing with age, the 
deterioration may not become apparent for some decades and 
progresses slowly. It remains possible to retrieve information 
without loss once deterioration is noticed. To detect 
deterioration in art and archival material one should be able 
to understand composition of matter storing knowledge first, 
that has been discussed below 
Composition of paper 
Paper exists in many different forms, but the common 
underlying feature is that they all consist of fibrous elements 
bonded to one another although in the late twentieth century 
thee are rapid advance in the electronic storage of 
information, there is no doubt that paper will continue to be 
widely used become of its relative cheapness and 
convenience. Much of our existing stock of information and 
other aspects of culture heritage is in the form of print on 
paper which needs care. 
The quality and stability of paper is governed in the first 
instance by the raw materials from which it is made and 
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different types of cellulose fibres used paper consists of a 
felted mat of natural (mainly cellelos) fibres, and though it 
might contain sizes, filters to other additives, most of its 
mechanical strength originals from the physical locking of 
there irregularly surfaced fibres the strength of paper is 
determined not so much by the strength and member of the 
links that bind themselves but by the strength and number of 
the link that bind them together. 
Raw materials of paper 
Basic raw materials used for the manufacture of paper 
are cellulose. At present bulk production is done from wood 
pulp. Separated and purified form of cellulose (half stuff) 
from associate material can be achieved of mechanical and 
chemical process. Pulp preparation is the beginning phase of 
paper manufacture since it is impossible to produce paper 
without first reducing the raw materials to fibrous stage 
however in early days the important raw materials used were: 
• Cotton 
• Mulberry 
• Hemp 
• Ramie 
• Grasses 
• Reads and Bamboo 
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• Flex 
• Some leaf fibres like Manila, sisal 
Different types of papers 
1. Absorbent paper 
Absorbent paper also known as India paper, it is thin, 
soft absorbent paper of Chinese or Japanese origin which is 
use in taking the finest proofs called India proofs, from 
engraved plates. It is made of rags and rendered opaque by 
judicious loading. This paper is thin but tough and is used fro 
printing the Bible when it has got a new name Bible paper by 
which it is sometimes known. This paper is only one third as 
thick as ordinary paper and it is popular for private use and 
is suitable for printing pocket editions. 
2. Blotting Paper 
Blotting paper is a kind of unsized paper for drying ink. 
It is very soft and absorbent as it is not sized. Its cheap 
variety is made of chemical wood pulp. Blotting paper of 
superior quality is generally made of cotton and hemp and it 
can suck up not only a considerable quantity of wet ink but 
can also absorb it quickly. 
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3. Bond paper 
Bond paper is a kind of unglossed paper which is used 
for typing as also writing letters and correspondence. 
4. Decorated papers 
Decorated papers are used for book coverings and end 
paper fall into three categories: marble, paste and printed. 
5. European Handmade Paper 
European handmade papers, although lacking the 
variety available in those from the East, are generally 
excellent. Some of there are being produced in mills. Most of 
these mills use only pure rag pulp made from the finest liner 
end cotton rag the rags are cleaned by boiling followed by 
raising in clear water when bleach is use great care is exercise 
to eliminate residual chlorine. Although there have been 
many refinements in the preparation of the pulp and in the 
later pressing and drying of the sheets. In addition to this, 
European handmade papers have been shrunk naturally and 
their behaviors when wet is more predictable. They are 
excellent for restoration of old volumes and for luxury 
printing but are not suited for modern bookmaking. 
6. Machine made paper 
Papermaking by machine is essentially the same 
process, but fully mechanized in a continuous sheet rather 
than in single sheet. A moving screen scoops up the slurry 
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which goes through various stages such as drying, 
calendaring (passing through rollers to give the paper a 
smooth surface), sizing and glazing. Machine made paper is 
characterized by fibres which are aligned in the 
direction in which the screen moves w^hereas hand 
made paper has no grain. 
7. Handmade paper 
From its invention in 105 A.D. to the year 1778, 
w^hen machine process was invented by one Nicholas 
Locis Rabart all paper was made by hand. Handmade 
paper used raps, the cleaner the latter, as its source of 
vegetable fiber. The rags wire soaked in water and 
then beaten to flatten the fibres and caused the 
separation of fibres. The paper sheet is formed 
through several kinds of bonding, mechanical bonding 
through the fabrics tangling together chemical 
bonding of cellulose molecules, and surface tension 
between fibres. The sheets at this stage between felts, 
were stacked and pressed, then removed from the felts 
and air dried. Sizing was added by dipping the paper 
sheets into non absorbent surface. They were again 
dried, smoothed and glazed. 
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8. Tissue Paper 
Tissue paper is a kind of thin, soft, unsized, 
white or colored semi-transparent paper used for 
wrapping or protecting delicate articles, engravings 
in books. 
9. Paste paper 
Paste paper was often made by early bookbinders 
in their own shops. These "Pulled" paper were made 
by applying colored paste to the surfaces of two sheets 
of paper, placing them together face to face and then 
pulling these apart, variations in designs were 
obtained by rubbing the backs of the sheets when they 
were together or placing string or other injects 
between pasted sheets. 
Antique paper 
Antique paper, though known by the name 
'Antique' has resemblance to old paper. In it extreme 
form it is called feather weight. It is a very rough 
paper end is very light compared with its bulk. A 
beating is carried out quickly with sharp knives and 
little loading is used during it manufacture, paper 
lacks strength and absorbs dirt easily due to its 
surface. 
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COMPOSITION OF INKS 
Ink contains pigment or dye dissolved, dispersed 
in a called the vehicle yielding a fluid, paste, or 
powder, having considered the principle n\aterials 
used as a ground for writing. As early as 2500 BC the 
Egyptians used a kind of ink write on papyrus. Thus, 
traditional w^riting fluid in ancient Egypt w^as carbon 
ink. There are tw^o types of inks, they are. 
Ancient Inks 
Besides the quality of the paper ink also plays 
and important role in deterioration of paper. For 
writing ink is also and important component. 
There are different types of ink, of which the 
earliest known are the carbon ink, iron-gall ink. 
Carbon ink 
Carbon ink was used in ancient Egypt, China and 
India it was prepared by mixing lamp-black with a 
solution of glue or gum. Sometimes kit was moulded 
into sticks and allowed to dry. Before use, the ink 
was prepared by mixing the stick with water. Carbon 
ink is permanent and has no adverse effect on the 
materials writ ten upon. 
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Iron-Gall Ink 
Iron gall ink is prepare by dissolving and iron 
salt, like ferrous sulphate and glue or gum in a liquid 
extract of nut galls soaked in water which in effect is 
a tannin. From early times iron ink w^ere prepared 
according to a mult i tude of recipes and this is 
another reason for the wide variations in Substance 
and permanence. 
Modern Ink 
It includes the following 
1. Fountain Pen Ink 
Fountain Pen inks contain solutions of synthetic 
dyes which do not have any suspension and are free 
from acids. They are not fast to light and hence are 
not permanent . They are soluble in water. This defect 
is removed by using certain substantive dyes which 
on drying are fixed to paper fiber. 
2. Felt t ip Pen Ink 
This is another type of modern pens, those 
based on alcohol which dyes both, and-ionic and 
cationic are used. There are other types of inks as 
well which are prepared with alcohol or toluene 
soluble resin as binding medium in addition to these 
there are some other inks like 
• Ball Pen Ink 
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• Indian Inks 
• Printing Inks 
• Stamping 
FACTORS OF DETERIORATION 
All objects are made up of the materials of 
organic and inorganic origin is subject to irreversible 
and inevitable decay in due course of tinxe. Many 
components of the environment such as temperature, 
humidity and light, etc. which are essential for life, 
are required at some optinium level and their 
fluctuations are readily manifested in the life 
processes. It can be torn, burnt, damaged by water, 
stained by dirt and dust and attacked by biological 
agents. Consequently, paper becomes increasingly 
yellow and brittle as it ages. 
A few deteriorating factors responsible for the 
decay of the paper are given as under; 
1. Physical factor such as light, moisture, 
heat and particulates. These are also called 
environmental agents. 
2. Chemical factor such as acidity. Browning 
of paper, action of inks and action of pigments. 
3. Biological factor or biodeterioration such as 
bacteria, fungi insects, and rodents 
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4. Accidental factors such as flood, fire etc. These 
all factors are collectively and external factors of 
deterioration in addition to this there are some 
internal factors also. 
1.Internal Factors of Deterioration 
As paper is made up from fibrous materials, it is 
obviously. Indispensable to see the nature of fibres 
of the raw material from v^hich it has been 
manufactured. The deterioration of paper is quite 
dependent on its original raw material because some 
papers can be made from very short fibrous raw^ 
material and others may be made of very long fibres. 
The paper which is made by the short fibrous 
material, is more prone to deterioration than those 
from long fibres. The short fibres do not have enough 
capacity to retain the leadings or sizing materials. For 
a long period and hence such type of FIBRES are easily 
sensitized by humidity and light and they deteriorate 
earlier. The long fibrous materials have been mostly 
used in making durable paper. These fibres have a 
tendency to bear sufficient amount of loading and 
sizing materials. Papers made from such fibres resist 
humidity, and light better. Although the cellulose, of 
w^hich fibres are composed, is a water absorbing 
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substance. The water retention value is always more 
in long fibres than that of shorter ones. 
The major cause of embitterment and 
ultimately complete mechanical failure of paper it self 
is caused due to the breakdow^n of the cellulose 
molecule resulting from acid hydrolysis to a point at 
which the chain length is reduced to about 500 
glucose units. 
2.External factors of deterioration 
The External factor includes climate, 
temperature and huniidity, light, biological factors 
and atmospheric pollutants, etc. All these 
components may act on objects continuously and 
simultaneously, particularly on the paper, because it 
is one of most susceptible materials. 
The environmental factors such as the 
atmosphere pollution); light (actinic effect); 
temperature (variations); humidity (variations); 
vibration; parasites and saprophytes (insects and 
moulds); people (accidents, vandalism), natural 
calamities and accidents (flood and fire); and 
mechanical failure (of control system). These factors 
will be considered one by one and their effect on 
paper described. Usually physical, chemical and 
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biological componen ts of the env i ronmen t reveal 
their deg rad ing effects on objects. 
2.1 PHYSICAL FACTOR 
2.1.1 Light 
All the library materials are liable to be affected by 
light, either natural or artificial. The rate of deterioration on 
account of light depends upon its intensity, duration of 
exposure, temperature and humidity of the environment 
light has many visible and invisible effects on paper and 
ultimately. Causes embritterment and deterioration. One of 
the visible effects is beaching including the whitening and 
fading of colors and certain inks. Another visible effect is that 
the fibers in the paper are broken down into smaller and still 
smaller fragments until they become too short to maintain 
the bonds necessary to hold themselves together and 
therefore, they become brittle. The prolonged exposure to 
ultraviolet light causes paper to become brittle and lose its 
strength. 
The intensity of artificial light is comparatively low, the 
ultraviolet content may also be low. So the deterioration 
caused by it may be seen only after prolonged exposure. As a 
result of extensive research, it is stated that the extent of 
deterioration depends upon the following main factors: 
ii) The sensitivity of the objects to radiations, 
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iii) Duration of exposure. 
iv) The special properties of radiation that is the 
presence of the photo chemically active wavelengths 
in light. 
2.1.2. Moisture 
As do heat and light, moisture works both for 
and against the preservation of library materials. A 
certain amount of moisture is necessary for flexibility 
in paper and vellum. Excessive moisture in paper 
encourages mold growth and too little makes paper 
brittle. Water in vapour form has a great influence on 
the deterioration of paper objects. Paper is a 
hygroscopic materials, it absorbs water when the 
environment is humid and releases water when the 
conditions are dry. In humid condition it become limp 
and Loses its rigidness. High humidity also 
encourages the growth of micro-organisms. 
A temperature of 20-24°C and relative humidity 
of 55% are most effective for the preservation of paper 
records. However, this type of climate must be 
maintained for all 24 hours, throughout the year. 
Even poor quality paper may survive long if kept in 
controlled climate. 
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2.1.3. Heat 
Heat is also and environmental factor. Heat also 
has and ageing effect on paper and over a long period 
can do considerable damage to it. In general, it can be 
stated that exposure to high temperature, even for 
short periods, will cause paper to become yellow and 
brittle, and low temperature will generally retard the 
process of ageing. 
Heat (along with food and moisture) is one of 
the three conditions necessary for mold growth. 
Insects and rodents thrive in warm buildings. The 
temperature of the repository must be maintained 
within the limit of at least up to 40''C. if temperature 
is too low^, then it v/ill leads to the grow^th of Micro-
organism similarly if the temperature is too high, 
then it results in the cracks in the organic material. 
2.1.4 Particulates 
Particulates can be distinguished not only by 
their chemical composition but also with respect to 
their sizes. Both properties are important in 
determining their effect on materials. Two terms are 
currently in common use for solid particles 
suspended in the air, particulars and aerosol. 
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The particulates arise largely from the burning 
of coal in power stations and from vehicles and 
heaters there is a lot of sooty and tarry materials in 
them which can catalyze deterioration. Dust is a very 
major problem for the libraries and Museums curator 
in our country. Similarly dirt, dust, soot and other 
society particles the aerosols represents a major 
hazard to cultural properties, 
2.2 Chemical factors 
The chemical constituents of paper are 
themselves its worst enemy. In ordinary papers 
there is a . continuous chemical degradation of 
cellulose fibres, leading to disruption in inter-fiber 
bonding and reduced tear resistance. The major 
cause of embitterment and ultimately complete 
mechanical failure of paper itself, is 
breakdown (acid hydrolysis) of cellulose 
molecule to a point at which the chain length is 
reduced to about 300 glucose units. It includes those 
actions which are brought about by chemica ls p resen t 
in p a p e r or in the a tmosphe re . 
2.2.1 Acidity 
Although the stability of paper depends to a 
large extent upon the raw materials used in its 
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manufacture it is well know that cellulose is attached 
by acid causing the paper to become fragile, brittle 
and discolored. These changes will take place if 
climate conditions are ideal. However high temperate 
and relative humidity, occur in tropical climate will 
accelerate these reactions considerably. 
It includes Acid gases, smoke and dust present in 
atmosphere, acid inks or pigments may also degrade 
the paper. Sulphurdioxide produced by industrial 
units and nitrogen oxides emitted by automobiles are 
also major causes of chemical deterioration of paper. 
Like w^ise dust particles also damage the paper. 
Dust particles attract moisture, which in turn give rise 
to chemical reactions. Ground wood pulp contains 
lignins and Complex Organic Compounds which 
decompose to form a number of components, several 
of which are acidic. These components discolor the 
paper and make it brittle. 
2.2.2. Browning of Paper 
Browning of paper in the window opening is a 
result of water evaporation on the paper surface. It 
has been shown that It has been shown that browning 
of paper results form degradation of cellulose at the 
wet-dry interface due to evaporation of water. Since 
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there is an absorption and adsorption of water by the 
paper in the window opening, browning in that area 
occurs. This type of brow^ning can be controlled or at 
least minimized by placing a sheet of tissue paper 
between the window cut and the print 
2.2.3Action of Ink 
The paper documents, documents and draw^ings 
written w^ith iron-gall inks gets damaged due to 
corrosion by ink the paper deteriorates on account of 
the nature of the iron-gall ink, resulting in mechanical 
deterioration of the paper and ultimately charring of 
the paper. This it is recognized that iron-gall inks are 
highly acidic w^ith pH value ranging from 2 to 3.7. 
2.2.4 Action of Pigments 
Certain pigments cause very serious damage to 
paper. This type of deterioration of often called by 
Green copper based pigments. The effect of the green 
pigment percolates through the sheet, usually causing 
the paper to become brown and finally destroying the 
painted area completely. Besides green pigmient, 
copper alloys, usually brass, also cause damage to 
paper. 
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Biological factors or Biodeterioration 
Biodeterioration is one of the major cause for the 
damage and destruction of documents in a tropical 
humid country like India. The most important 
biological organisms are fungi, bacteria, algae, yeast 
and protozoa. Insects such as cockroaches, silver fish, 
and book warms damage the paper materials. The 
most devastating are the termites which may damage 
full stacks of library material in no time. Others 
biological agents are rodents like rates. 
1. Insects 
More than seventy varieties of insects have been 
identified as enemies of library materials. Most 
comraon of these are cockroaches, silverfish and firebrats, 
termites, rook-lice, book worms mud wasps, moths and 
bedbugs. Brief a: counts of their characteristics are given 
below: 
2. Cockroaches 
Cockroaches are common household pests frequently 
found in libraries and museums. These brown or brownish 
black Shiny insects damage different kinds for material 
including paper leaves, book bindings, leather fabrics and 
other organic materials. They eat away paste flue from the 
50 
IQuyw&d^e (Preservation amC Conservation 
rack of book cover through the covering cloth of paper and 
leather binding. Their excreta, which is black in color, also 
gets deposited on the books and documents and discolors 
them, thus changing of their appearance. 
3. Book Warms 
Book warms are regarded as serious pest oi paper 
records books, archival materials, etc. As their name 
suggests, they feed on paper and damage it profusely. The 
larva and beetles of these book worms are generally seen in 
the dark places. These beetles lay their eggs on the edges of 
book. The larva eats the book making tunnel in pages 
through the book or manuscript. 
4. Silverfish and Firebrat 
It is also one of the commonest pest which attacks 
paper, books, paintings, etc. It is wingless, slender, scaled 
insect of about half of inch at maturity. Silver is paper gray 
and firebrats are mottled grave. Easily recognized by two 
intended and three tails like appendages. Although they are 
sometimes seen in the daytime, they are most active at night. 
They grow very quickly and prefer dark places. These 
insects are extremely found o£ s izing materials like 
starch and glue, normally eat ing only the surface of 
papa. 
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5. Termites 
Termites thrive in tropical and subtropical 
climates. Although superficially resembling ants and 
sometimes called "white ants". They attack from the 
back of the cupboards and book cases and eat their 
way through wooden shelves, including architectural 
parts of buildings, cabinets, doors, etc if book and 
documents get infested by termites, they can be 
destroyed and damaged in no time. They can attack 
any type of material containing cellulose. 
6. Book Lice or Solids 
They are minutes grey or white insects and favour 
to live in dark and damp places. They do several 
damages to book paper, photo prints by eating glue 
and starch. They also eat cotton clothes natural silk, 
synthetic fiber and leathers. 
7. Moths 
They brown house moth is abundant 
everywhere in the world except Africa and South 
America. The larvae are white, hairless, dark headed, 
half-inch-long worms that eat cloth and sometimes 
leather covers of books .The winged adults lay their 
eggs in crafts in floors and walls and any other 
concealed places. 
52 
%jiowk(^e (preservation and Conservation 
8. Rodents 
Rodents like rats, are other great enemies of paper 
objects. Rats are a major threat to all types of books, 
photographs, documents, textiles and other organic 
materials. Including rats there are others rodents also. 
They are m.ice, squirrels, etc. 
9. Micro-Organisms 
Micro-organisms specially Fungi, algae, yeasts, 
foxing causes damage to paper and other type of 
organic materials micro organism have natural capacity 
to multiply very fast. This is due to the simplicity of 
their structure and fastness with which type can absorb 
the Nutrients, However give rise to problems. They 
develop high resistance and can survive in all kinds of 
environments and also develop resistance to chemicals 
which are toxic to them. Therefore most of them are 
instrumental in the decay of materials including library 
and archival objects. 
10. Fungi 
Fungi are the most common cause of damage to all 
types of organic materials including paper. They can 
grow on all types of materials in varied environmental 
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conditions. It is supposed to be the most primitive form 
of plant but diverse in structure, lack chlorophyll. They 
are either parasite, living on or absorbing food from 
other living plants. They are therefore harmful to the 
material on which they grov^r. 
11. Yeasts 
Other micro-organisms like yeasts may also 
causes deterioration of paper materials. Ascomycetes 
are a group which belongs to this class. One group of 
yeast may cause reddish coloration of paper materials. 
12. Algae 
Indoors, algal have very little role to play in the 
deterioration of materials. However, sometimes they 
have been detected on objects which receive maximum 
sunlight. 
13. Foxing 
The growth of brown spots on paper of all types is 
very common. This phenomenon is known as foxing. It 
is the result of the effect of organic acids produced by 
fungi and also in some cases due to effect of chemical 
action of iron impurities in the paper. 
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4. Accidental factor 
Accidental factors include floodg^^^r^^tetlhey are 
briefly explained below /^T^TNC,- '^^ V> '^AJ 
1. Flood V*'* .^ v^v;/-
Flood and other agents cause water damage. In 
and emergency such as floods, heavy rain splashing 
into the bui lding, leakage of the roof, burs t ing of 
drainage pipes or water from fire fighting operations, 
the paper objects should be removed to drier 
sur roundings ; ideally w^here heat and humidi ty could 
be controlled. The conservator w^ould then have to 
tackle three problems simultaneously; drying, fungal 
t reatment and restoration. 
2. Fire 
Fire can do the greatest damage to damage to 
m u s e u m objects especially those of paper , in a very 
short t ime. It is therefore, imperative that precaut ions 
and prevent ion against fire mus t be taken. 
Electric w i r i n g shou ld be checked per iodical ly . 
Inf lammable p r o d u c t s such as pa in t s , va rn i shes , 
po l i shes , oil, organic solvents as well as c leaning 
fluid s h o u l d be preferably s tored ou t s ide the 
m u s e u m bu i ld ing , smok ing m u s t be p roh ib i t ed in 
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exhibition galleries, storage and packing areas. 
Automatic alarm should be installed at strategically 
places to detect fire. Their function must be checked 
by regular tests. Fire extinguishers must be kept in 
conspicuous place. 
Conservation of Documents 
Conservation of Documents is defined as "any 
direct or indirect action on a damaged or undamaged 
document or collection of documents aimed at 
enhancing the life of documents". Therefore, 
conservation is any action taken to unders tand and 
control the causes of deterioration, and any action 
taken to better the condition of a document. The 
conservation involves the following aspects 
1. Preservation or Preventive Conservation. 
2. Conservation treatment on Curative Conservation. 
3. Restoration. 
1. Preservation or Preventive Conservation 
Definition: "Andy direct or indirect action on a 
damaged or undamaged manuscript or collection of 
documents aimed at enhancing the life of manuscript 
by reducing future risk of deterioration". Therefore 
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preventive conservation is process in which we take 
all the measures to prevent the happening of 
damages. Creating and environment v/hich is 
conductive to longevity of the 
documents /documents and which makes the life the 
deteriorating factors impossible can do this. 
Preservation makes and at tempt to maintain the 
object in a sound physical and chemical condition. It 
is therefore and unending process. 
In order to prevent documents from 
deterioration, preventive measures are taken to create 
and environment in which the deteriorating agents 
cannot act on the documents. This includes 
protection of documents from atmospheric 
pollutants from light, from insects, from 
temperature and relative humidity and proper 
storage and good house keeping. 
Protection of documents from dust and 
atmospheric pollution 
1. The collection should not be kept in a 
dusty or polluted area. 
2. The area around the building should be made 
dust free by planting grass and board leafed 
trees. 
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3. Important collections should be in inner 
rooms. 
4. A series of door mats should be placed along the 
way to the collection room. 
5. Documents should be kept in closed showcases 
or boxes 
6. Room furniture should be cleaned w^ith a damp 
cloth or vacuum cleaner. 
7. The air intake in air conditioner plants should 
be high up and should be in the least 
polluted side of the building e.g. the side not 
facing the traffic 
8. Documents should be covered when not being 
used or view^ed. 
Protection of documents from light 
1. Light bulbs should not be used inside the 
showcases because they heat and dry up the 
air causing the document to become brittle 
and break easily. 
2. The intensity of light suitable for a 
manuscr ip t is 40 lux. If the intensity is higher 
than 40 lux, bring it down to 40 lux by 
switching off extra lights or d imming them 
by dimmer switch. 
58 
TQiowled^e Reservation atuf Conservation 
3. Intensity of light can also be decreased by 
increasing the distance be tween the light 
source and the documents on display. 
4. Tube lights and sunlight have UV rays that 
damage documents. Sunlight can be blocked 
by put t ing curtains on windows or on 
documents 
5. UV filters can be also being pu t on windows 
panes and tube lights to cut off these harmful 
rays. 
6. Zinc oxide or t i tanium dioxide have a 
tendency of absorbing UV rays, so walls 
and ceiling can be painted v/ith them. 
7. When not is use, the documents should be 
covered, the lights should be sw^itched off 
w^hen no visitors are seeing the documents . 
Protection of documents from damage due 
to temperature and relative humidity 
1. Keep temperature and relative humidi ty 
constant as much as possible by keeping the 
documents w^rapped in de-starched cotton 
cloth in and inner room and keep moisture 
absorbent materials such as cotton curtains and 
wooden furniture around collections. These 
59 
lOiowkd^e (Preservation and Conservation 
materials act as buffers and absorb or release 
moisture slowly thus decreasing harmful effects 
of fluctuations. 
2. The conditioning if used should be functioned 
24 hrs a day, 365 days a year. Constant 
switching air conditioners on and off 
causes sharp fluctuation which damage 
documents more than w^hen they all stored 
without air conditioning. 
3. The humidi ty level should be maintained at 55 
to 60 % and temperature 21 to 25°C. Air 
conditioning is a costly affair, so other means 
can be adopted. During dry summer months 
to control humidity khus curtains, cleaning 
of floor by wet dusters and water 
coolers can be used. If humidi ty is beyond 70%, 
this should be brought down by 
dehumidification. 
4. Keep tissues paper between documents which 
have paintings on them to avoid damage due to 
abrasion and also act as buffer. 
5. Avoid water accumulation near collection. 
6. Relative humidity can be controlled by placing 
silica gel in the show cases. 
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7. Damp air, if present, should be circulated out of 
roora using exhaust fans. 
8. If documents get wet, do not dry then in the 
sun, dry inside a shaded room wi th a fan gently 
blowing and press unpain ted documents 
betw^een blotters. 
Insecticides and Fungicides Used to Arrest the 
Deterioration 
Library fumigants can be divided into 
insecticides, fungicides and general fumigants: 
Insecticides 
1. Dialdrin: A mixture of Dialdrin in 
Kerosene/Rectified Sprit can be sprayed; 
Effective for termites 
2. Pyrethrum: This insecticide can be dusted on 
shelves in powder from. Insects that come 
in contact are killed by this method. 
3. Lindande: 1,2,3,4,5,6-Hexachlorocyclohexande 
available in dust, powder and liquid. The 
liquid can be applied by brush; effective 
for cockroaches and silverfish. 
4. Naphthalene: They can be kept in the form of 
balls inside showcases, storage boxes, almirahs 
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etc in a way that they are not directly in contact 
wi th the object. Effective for most insect 
pests especially beetles. 
5. Para-dichlorobenzene: Crystals of this insecticide 
can be packed in soft cotton cloth bags and kept 
inside infested cases, almirah etc. 
Fung ic ides : 
Thymol : Isopropyl Cresol. It can be used 
inside a fumigat ion chamber w^here it requires mild 
heat for the crystal to subl imate so that vapors can 
spread. A 10% solut ion of thymol in rectified spiri t 
can be sp rayed for disinfecting store room. 
Repellents: 
1. Naphthalene Bolls 
2. Thymol 
3. C a m p h o r 
4. Para dichlorobenzene 
Proper Storage and display of documents 
1. Area of s torage shou ld be clean, well 
lit, a n d vent i la ted, 
2. Documents should be neatly stacked in boxes. 
3. A space should be left between walls and manuscript 
shelves. 
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4. Documents should be aired regularly and inspected 
5. Electricity controls and fuse box should be 
kept 
outside the store 
6. Paint, chemicals and other inflammable 
materials 
should not be stored with documents 
7. Smoking should not be allowed in the stores 
8. Cleanliness and good housekeeping is a must. 
2. Conservat ion treatment or Curative 
Conservation 
Definition -"any direct action on a damaged document or 
collection of documents aimed at stopping active 
deterioration in the documents." Therefore in curative 
conservation, we take measures to rectify the damage which 
has already taken place. 
Examination Tools 
W h e n the object is received in the conserva t ion 
laboratory, the conservator examines the object from 
several po in t s of viev^. For examina t ion of the object 
in order to assess the d a m a g e p resen t a n d to prescr ibe 
the r equ i red t rea tment , exper ience of the conservator 
is the mos t i m p o r t a n t asset m e e q u i p m e n t a n d basic 
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tools are also helpful in the examination process, and 
list is given below: 
i. Soft pencil and eraser 
ii. Measuring tape 
iii. Fine Special with detachable blade 
iv. Illuminated magnifying lens 
V. Stereomicroscope 
vi. Ultraviolet lamp 
vii. Wooden rod of about 20 cm with one end 
pointed Litmus paper strips 
viii. PH paper strips 
ix. PH meter with flat head electrode 
X. Absorbent cotton 
xi. Distilled water 
xii. Organic solvents commonly used cleaning 
xiii. A working examination light arrangement for 
adjustment of intensity. 
xiv. A strong examination light with arrangement 
for adjustment of intensity. 
OBJECTIVES OF EXAMINATION 
Objectives of examination is to find out following 
The main purpose of the examination of the 
paper document is to ascertain the extent of 
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deterioration or damage that has taken place. Thus 
the examiner should observe 
i. Whether the document is strong or has become 
weak? 
ii. Whether it is yellowed? 
iii. Whether it is soiled or posses any drill? 
iv. Damage by insects or the presence of insects 
should also be recognized Presence of fungi or 
damage by them should be noted. 
V. Any- stains, and the nature of stains should be 
detected stains may be caused by contact w^ith 
w^ater, oil, grease, ink, paint etc. 
vi. Whether it has been affected by w^ater at sanie 
time? 
vii. Whether it has become soggy? 
viii. Condition of the sizing material should be 
ascertained 
ix. Whether it is broken when touched or handled 
liable to break when touched or handled-
X. If there are many missing parts? 
xi. Whether it is folded and broken at the crease? 
xii. Whether there are any old repairs or strips, 
hiding the writing? 
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xiii. If there are any wrinkles, in the paper? 
The examiner should always make detailed notes 
of all the observations. Preferably in a proforma 
(which in Conservator 's language called document-
tation) it is also a good idea to add the graphic as 
well as photographic documentation of the extent of 
damage. 
Type of Ink 
The next step in the examination is to vote 
whether the ink is soluble in water. Great care n\ust 
be exercised while examination the illustrated 
manuscript in which there may be painting on the 
other side of the paper, because if the water seeps 
through the paper the colors on the other side might 
bleed. 
While examining the ink it should also be noted 
whether the ink has faded or altered and whether it 
has charred or damaged the paper in any manner. It 
should also be observed whether it has seeped into 
the fibers and has affected the other side. 
Nature of the paint 
In and illustrated manuscript or document, it 
will be necessary to examine the condition of the 
paint also. Certain pigments have damaging effect on 
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paper. In early stage paper becomes brownish at the 
back of the pigment where applied. Another point to 
be noted in illustrated manuscript is the flaking of the 
pigments. Minute cracks may also be present in the 
paint, and quite often these defect not visible with the 
naked eye and therefore examination with the strain 
microscope, preferably with and arrangement for 
viewing on a television monitor is most beneficial. 
Acidity 
Acidity in paper may be determined by 
measuring the pH of the extract of a portion of the 
manuscript in water. A pH reading of the manuscript 
is taken with a PH meter; a pH of 6.20 lower is and 
indication of the presence of acidity in paper. .Archival 
pen has also been recommended for the measurement 
of pH value. However, this pen sometimes leaves a 
blue mark :n the paper and hence it is not satisfactory 
for old documents and litmus paper strip bid pH skins 
pH paper skips gives better results. 
Presence of old repairs 
At the time of examination, it has to be checked 
whether old repairs are still present. If there are any 
patches of paper or glue tapes or cello tape, they are 
most dangerous and are not conform to good 
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conservation practice, and in such cases the old repairs 
may have to be removed. 
Numbering 
If the document has a single sheet, there is no 
difficulty numbering on the other hand, if it is a 
documents having several leaves, whether in a loses 
form, numbering for the leaves should be invariably 
checked. It should be examined whether all the 
leaves are present or some of the pages are missing 
whether they are in and order or one jumbled up and 
mixed. 
In case there is any discrepancy, or the number 
of some pages have been lost, the entire documents 
may have to be renumbered. Re numbering may be 
done in the center or in the right hand corner of the 
bottom of each leaf. Renumbering is done with soft 
pencil so that it can be erased if necessary. 
Pattern of examination 
While conducting the examination, it is quite 
useful to divide the document at least in three 
horizontal parts . These three divisions may be 
described as upper parts. Central part and lower 
part. Thus, the first square will be A, and next grid B, 
and next to that C and so on. With this scheme, the 
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damage is one square can be precisely described and 
then move on to the next square. Eventually covering 
the entire document. 
FUMIGATION 
Sheet paper document, pamphlets , etc can be 
cleaned and sterilized easily and thus eradication of 
fungi, mould insects, etc is possible. But when it is 
detected that fungi, mould, insects have settled and 
housed within the pages of books of making holes 
and tunnels inside the spine and building, the 
eradication and destruction of such. Harmful factors 
can only be done by fumigation. All the biological 
enemies grow and multiply in numbers very quickly 
and do deadly damage and destruction to library 
materials. 
Fumigation of documents is the effective methods 
for destruction of all biological enemies.There are 
various types of fumigation. All the fumigants and 
fumigation, methods are not effective for all types of 
fungi and insects. The particular fumigant and method 
should be applied in appropriate cases. The 
concentration of fumigants and the period of 
fumigation will depend on the condition of the 
document and the extent of infestation of the 
document. 
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The process of complete disinfections and 
destruction of fungi. Mould, mildew or any kind of 
insect by using fungicide of insecticide agents in 
gaseous form which engulf the damaged documents 
both outside and inside, are known as fumigation. In 
other words fumigation is gaseous treatment of 
materials to destroy micro-organisms and infestation 
by insects. These processes involve two factors and 
airtight closed compartment so that the fumes are kept 
inside the compartment to make them most effective 
and the properly selected fumigating chemical to 
destroy the particular damaging agent. There are two 
methods of fumigation. 
1. Fumigation in airtight chamber made of wooden 
or steel cabinet of sealed type. This is an ordinary 
fumigation method used in nanny library can 
afford it with a small or larger cabinet. This is 
rather inexpensive, even a box can serve the 
purpose. The problem is there that this method 
can sterilize the documents completely in respect 
of adult biological agents. But in case of insects 
the eggs and larvae may not be destroyed 
completely. So there is the possibility of insect 
damage after a certain period while the 
documents are shelved again. 
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2. Vacuum fumigation in a vacuum chamber with 
the use of fumigants. This method works in two 
ways. The fumigation destroy the adult insects 
and the vacuum method by v^hich the air inside if 
sucked mechanically, destroys the eggs and larvae 
of the insects. Vacuum fumigation destroy the 
insects completely and prevents the possibility of 
further insect attack. This is a full-proof method. 
But this method is very expensive. A vacuum 
fumigation plant consists of a steel chan\ber of 10 
m^ capacity and accumulator, where a mixture of 
gas ethylene oxide and carbon dioxide used for 
sterilization is stored. Expert chemist and trained 
operator are required. Only a larger library w^ith 
sufficient fund and well equipped laboratory can 
afford this method. 
Fumigation in airtight chamber is generally used 
in the libraries. The major fumigating agents are 
thymol formaldehyde, Para-dichlorobenzene, carbon, 
disulphide, ethylene chloride, carbon dioxide, methyl 
format, hydrocyanic acid gas, ethylene dichloride with 
carbon, tetrachloride in a ratio of 3:1 which is usually 
known as Killopetra and Ethylene oxide with carbon 
dioxide, carboxide in a ratio of 1:9 in case of vacuum 
fumigation, 
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Cleaning and Stain Removal 
A document which has accumulated a lot of dust, 
has pencil marks, of is otherwise sorted, spotted or 
stained requires cleaning and w^ashing. Before 
undertaking cleaning, the conservation should have 
and idea of the nature of the material and also the 
nature of the stain. The should also ascertain whether 
document 's/paper would withstand the prescribed 
treatment. Several other factors are also to be taken 
into account. For instance, the susceptibility of the ink, 
the paint and of all other decorations v/hich might be 
present in the document. 
There are several methods of cleaning and stain 
removal w^hich are explained briefly under; 
Cleaning of Paper 
The cleaning of paper is done by following methods: 
1. Solvent cleaning 
2. Dry cleaning 
3. Aqueous cleaning 
1. Solvent cleaning 
Solvent cleaning remover the spots or stains that 
cannot be removed by dry cleaning, may be removed 
by treatment with the solvent or by washing normally 
such stains penetrate into the paper fibers and cannot 
be removed easily. There are a number of organic 
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solvents and chen\icals which are available that can be 
used for stain removed the principles of solvent 
cleaning involves some general rules, they are. 
If there is a thick deposit of some type on the 
encrustation with a solvent and remove it 
mechanically with a scalpel. Finally the stain is there 
removed with the use of a solvent. 
The paper sheet to be treated is always placed on a 
white Slotting sheet to quickly absorb the solvent 
which dissolves stains. If this is not done, the stain 
will not be removed but only spread on the paper. 
Today large numbers of solvents are available 
from which one can be related the most useful solvent 
are ethyl alcohol, toluene, acetone, trichloroethylene, 
petroleum other. White using a solvent, it must be 
remembered that all the organic solvents are almost 
invariably highly toxic and should be used in a well-
ventilated room. 
2. Dry cleaning 
A paper documents, if dirty, should always be 
cleaned with dry methods because and over wet 
procedure may damage the paper, as well as the 
writing or the painting on it. The dust or dirt present 
on the document may cover the underlying 
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decorat ions or wri t ing. Dry d u s t p o w d e r on the 
surface of p a p e r may also ab rade it. If di r t is not 
r emoved , it m a y get conver ted in to a s ta in d u e to 
h igh h u m i d i t y . It mus t be u n d e r s t o o d that d ry 
me thods of surface cleaning are effective only to 
r emove loose p o w d e r y dust , d i r t a n d fungus spores . 
It cannot r e m o v e stains which have pene t r a t ed into 
the pape r fibres. All types of p a p e r shou ld not be 
subjected to d ry m e t h o d s of c leaning in inc lude the 
following. 
1. Very fragile and d a m a g e d 
2. Very th in pape r 
3. Soft a n d po rous 
4. Paper d e g r a d e d by fungus 
5. Art p a p e r s 
Techniques of Dry cleaning 
It involves the following: 
a) Brushing 
Soft flat brush may be used for cleaning paper by gentle 
dusting. Hard brush may drag the particles and may 
damage the paper also. Brushing is time-consuming but 
is least harmful to the manuscript. Brushing, besides 
taking away the loose dust, also removes the dead 
insect bodies or their eggs. 
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b) Compressed Air 
When a large number of files and documents require 
cleaning, compressed air is very rapid and highly 
eiiective compressed air is capable of giving a 
continuous flow of air, with a pressure control. The air 
current is directed towards the sides and edges of the 
heaps of files or documents in a manner that all free 
dust is blown out without damaging them. It has to be 
ensured that the air does not harm the brittle paper and 
therefore the current ahs to be maintained in such a 
manner that it does not hit the documents very hard. 
c) Erasers 
After removing the dirt by brushing or by air current, 
pencil marks, and superficial dirt marks may be 
removed with soft erasers various types of erasers. 
3. Aqueous Cleaning 
Water has been called the universal solvent, that is, of 
course, and overstatement of the case, but it certainly does 
have some useful qualities. Washing of old paper in plain 
water usually removes dirt and soluble matter from it. It 
often r educes wa te r s ta ins ar\d r e m o v e s some free 
acid f rom the paper . It also pe rmi t s wr ink les and 
other d i s tor t ions to be p res sed out . It has also been 
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observed that treatment with pure water increases 
the physical strength of the paper possibly caused by 
re-establishment of some of the broken hydrogen 
bonds in the cellulose molecule. 
Techniques of Cleaning with water 
For removing stain with water, the same 
technique as applied for the solvent is used. The 
document is placed over a blotting sheet or on a low 
suction vacuum table 
The steps are as follow^s: 
1. A white smooth, Terylene' cloth's is spread over 
and acrylic sheet with the help of wet brush. In 
this manner several sheets are prepared. 
2. The document is washed in w^ater in water, 
taken out of the bath, dried as much as possible 
with blotting paper, and then placed over the 
terylene, cloth and brushed flat on it. 
3. The acrylic sheet is placed in a drying cabinet 
with writ ten side upwards , and allowed to dry 
without a current of air. If a cabinet is not 
available, sheets are placed on a table. 
4. When the document is dry, it is peeled off from 
the terylene cloth which can be reused after 
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w a s h i n g . By this t echn ique w e find that 
w^rinkles are no t formed in the documen t . In 
a d d i t i o n to this there are o ther t echn iques also 
u sed for c leaning. In ano the r technique of 
drying used at ICI, the following steps are involved 
The document is washed in the water bath, 
5. It is t aken ou t and sp read over a w^ooden board . 
6. Whi le still wet , it f lat tered w i t h a soft flat b r u s h 
w^hile b rush ing . A Nepa lese t i ssue p a p e r is 
p laced over the d o c u m e n t a n d b r u s h i n g is d o n e 
from the center tow^ards the edges . 
7. Str ips of b a m b o o p a p e r are p a s t e d on the edges 
of the d o c u m e n t of the s t r ip comes over the 
d o c u m e n t a n d the other half on tljfe^ H L^jMel ,*he 
d o c u m e n t is a l lowed to dry . -* ' \ \ < i - 3 ^ ^ i ^ > * > 
> ; Au&<rNG )x i 
i ^ } <v j 
8. The document is allowed to dry. ^ '^'-^v ^rV 
9. W h e n it is conipletely d ry the bamBoty^paper 
s t r ip is cut out . 
Soaps and D e t e r g e n t s 
Some time, soaps has been used for removing stains 
from paper. However soap may be too drastic and many 
damage the document on the other hand a non-ionic 
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detergent may be safe to use. After the document has been 
cleaned with a detergent solution, it must be thoroughly 
washed with fresh water so that no trace of the detergent 
remains in the paper. 
Bleaching 
Several stains on paper which are difficult to remove 
either by organic solvents or even by washing. Such stains 
include faxing marks or ink stains. For that bleaching of the 
paper is one of the method. However bleaching is somewhat 
drastic. It tends to weaken the paper and fade the written on 
the document , thus should be used only when 
absolutely necessary. 
For bleaching of paper certain precaut ions are to be 
observed .which are as follows 
1. Ink w^ritten Documents Should not be 
completely immersed in bleaching solutions 
before deciding to bleach the paper mus t be 
washed and de-acidified. These s teps most 
often remove the stains and bleaching may 
not be required. 
2. Before us ing solutions of hypo-chlori tes, 
chloramines, hydrogen peroxide or sodium 
bicarbonate, proper wash ing and de-acidification 
of paper necessary. Also, bleaching of paper 
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must be followed by deacidification. These 
are necessary to neutral ize the acids, which are 
used in the process of bleaching. 
Methods of Bleaching 
There are several methods of bleaching and 
depending on their action chemical c o m p o u n d s may be 
categorized as follow^s 
Chlorine compounds 
I. Oxidizing Agent 
I. Hypochlor i te solution like sod ium hypo 
chlorite and calcium hypochlor i te 
II. Chloramine 
III. Chlorous acid 
Compounds without Chlorine 
I Potass ium permangana te 
II. Sodium perborate 
III Hydrogen peroxide 
IV Ozone 
V. Acids. 
Deacidification 
To prevent acid catalyzed hydrolysis of cellulose and to 
stabilize the paper, deacidification of documents is very 
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essential. The process, by which acid contents are removed or 
neutralized, is known as Deacidification. 
Acid attack is the most significant cause of deterioration 
in paper materials the best known source of acidity is internal 
additives like alum, which is introduced principally during 
the manufacture of paper. Other sources of the acidity 
includes air pollutants fibres and ink medium. 
The acidity of paper is measured by pH meter. And pH is 
defined as the concentration of hydrogen and hydroxylation 
pH is inversely proportional to acidity. Paper is considered 
neutral at 6.7 to 6.9 to remove acidity becomes necessary. 
Methods of Deacidification 
There are various methods of deacidification that are in 
use they are 
1. Aqueous Deacidification 
2. Non-Aqueous Deacidification 
3. Vapour phase Deacidification 
1. Aqueous Deacidification 
Aqueous deacidification used the following methods for 
the removal of acidity from paper document. They are 
a) Calcium hydroxide solution followed by treatment with 
calcium bicarbonate 
b) Use of solution of Magnesium bicarbonate 
c) Dilute solution of sodium carboxy methyl cellulose. 
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2 . N o n - A q u e o u s Deacidi f icat ion 
In n o n - a q u e o u s deacidification t rea tment , and 
organic solvent w i t h a neu t ra l iza t ion chemicals is 
used. Organ ic solvent w o u l d normal ly no t affect the 
ink or p i g m e n t since organic solvent evapora tes 
quickly, general ly cockling or d is tor t ion of paper 
does no t t ake place. O n e great l imi t ing factor of and 
organic solvent is its toxicity a n d inflammabil i ty . 
While u s ing them, it is necessary tha t organic solvent 
w^ould no t effect dyes and inks used on paper . 
Co lour ing mater ia l qui te often b leed in organic 
solvents also. 
For neu t ra l i za t ion of the acidity t h r o u g h this 
me thod involves the use of follow^ing chemicals . 
a) Solution of barium hydroxide in methyl alcohol. 
b) Magnesium in methyl fluorinated hydrocarbon 
solvent 
c) Magnesium acetate- Polyvinyl acetate 
solution 
Vapour phase Deacidification 
Sometimes wet treatment as well or organic solvent 
affect the susceptibly type of inks, dyes and pigments. 
Thus the vapour phase deacidification method is 
considered quite advantageous. Since the document is not 
to be treated by nay solvent is not to be treated by any 
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solvent, the ink and dyes are not effected or damaged in 
any manner. Also gases penetrate the objects more 
thoroughly than the water solutions solvent. There are 
several processes which have been recommended but they 
are still not perfect these process involves the use of 
certain chemicals as 
a) Ammonium hydroxide 
b) Morpholine 
c) Cyclohexylamine Carbonate 
d) Diethyl zinc. 
3.Restorat ion and Repair 
After c leaning, w^ashing a n d acidification, 
m a n u s c r i p t r equ i r e some res tora t ion a n d repa i r w^ork 
w^hich m a y consis t of f lat tering. Resizing, minor or 
major r epa i r s to impa r t s t reng th to the documen t . 
Those d o c u m e n t s , wh ich have become ext remely 
bri t t le m a y n e e d major repai r there are a n u m b e r of 
m e t h o d s w h i c h are employed for s t r eng then ing and 
re inforcement of such pape r s . 
For any repair work, there are certain prerequisites, which 
are mentioned below. 
I. The original quality of the paper document or the 
documents including its texture, nature of written 
material and painting, should not be altered in any 
manner. 
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II. The repa i r por t ion shou ld be easily visible 
III. The repair must be aesthetically pleasing. 
IV. The writing or the painting should not be damaged 
in any manner. 
V. It shou ld be possible to r emove the repa i r w i th 
ou t damage in any manner. 
VI. All chemicals and materials employed for 
restoration work should be durable and permanent, 
chemically as well as physically. 
VII. The economics of the process should also be 
worked out so that it does not become unduly costly. 
Steps of Repair 
There are va r ious s teps of res tora t ion and are 
e n u m e r a t e d be low: 
A. Flattening 
B. Resizing 
C. Minor repa i r 
D. Reinforcement of paper 
A. Flattening In this process , any folds, 
wr inkles or res tora t ions in the d o c u m e n t s removed , 
before unde r t ak ing any repairs work. Very often 
wrinkles and folds are formed in paper documents . 
There is a lways a tendency for the paper to break due 
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to the force appl ied dur ing handl ing. If fold is removed 
beforehand .., the eventuali ty of this break may be 
avoided. If a document is flattened. It may not require 
any major repair . 
B. Resiz ing Sometimes on account of the action of 
water or fungi, paper becomes weak due to decay of 
the sizing materials . Paper becomes l imp and loses its 
crispness. When sizing of paper is lost, it get easily 
stained is further damaged. Thus resizing is necessary 
after the document has been cleaned, washed or 
deacidified. Resizing process involves the Follow^ing: 
a) Natural Siz ing Materials 
i. Glue 
ii. Gelat in 
iii. Parchment pieces 
b) Synthetic s iz ing materials 
i. Methyl cellulose 
ii. Soluble 
iii. Polyvinyl alcohol 
iv. Methyl Hydroxy Ethyl Cellulose 
C. Minor Repair Some documents which are only 
shght ly damaged may need only minor repairs . For 
example insect holes or some missing par ts , which can 
be easily repairs wi thout requir ing any special 
equipment . Minor repairs can restore such small 
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damages readily. There are several methods in uses 
for instance with tissue paper, with impregnated 
tissues paper or with paper pulp. 
a. Mending of tears 
b. Mending of corners 
c. Filling of holes: It involves three methods: 
i. Manual method 
ii. Leaf casting method iii. 
Dry leaf casting 
Reinforced of weak paper 
A document which has become brittle or fragile 
due to different causes is to be reinforced physically 
so that it is strengthened for study, storage or display. 
In such a case, minor repairs will not suffice. There 
are several techniques which may be termed as 
traditional and on account oi continued practice have 
become prefect and are still in use. 
There are some methods which seem to be 
promising are still in the developmental stage some 
important steps are as follows 
a. Preparation of the document before 
reinforcement 
b. Removal of previous repairs 
c. Use of enzymes to remove old repairs 
d. Reinforcement by full lining 
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e. Process for lining ink drawings 
f. Both sides lamination by pasting 
g. Inlay process 
h. Lamination with cellulose acetate 
i) Machine lamination 
ii) Solvent or hand lamination 
i. Encapsulation 
j . Lamination with plastic coated tissue paper 
k. Parylene reinforcement 
Removal of Backings 
Sometimes it becomes necessary to remove a 
board or a paper earlier used as suppor t for a 
document. There nnay be several reasons for the 
removal of the paper or board used as backing. 
Removal Technique 
i. Mechanical 
ii. Using solvents 
iii. Using steam 
LAMINATION 
When any paper or paper documents are found 
to have lost their normal mechanical strength, and 
have become embitter due to the acidity in the paper, 
resizing is generally not a satisfactory treatment and 
it is necessary to adopt a process of lamination in 
which the document is sandwiched between two 
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sheets of transparent tissues to give mechanical 
strength or support . 
There are three basic methods of appUcation in use; 
i) Heat-sealing lamination in which the film is 
attached by the application of heat and pressure, 
ii) Dry mounting lamination in which the plastic 
film coated with heat sensitive or a pressure 
sensitive adhesive is applied and 
iii) Solvent / adhesive lamination in which acetone is 
used to software the plastic film. 
Barrow developed the heat-sealing technique of 
lamination in 1939. This technique of machine 
lamination used cellulose acetate film and tissue 
paper. When developed this method revolutionized 
the work of lamination. Nevertheless, most of the 
countries resisted is use for restoration for a 
considerable time. Their main argument was that the 
effect of heat and pressure was deteriorative for 
paper. Also, the use of plastic film, specially its 
behavior on again has been questioned. 
Documentat ion 
Documentation is very important because it 
gives real value to the objects. Documentation is the 
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scientific w a y of ca ta loguing and reg i s t e r ing object in 
p rope r classification. 
Objectives of documentation 
1. To p rese rve m a x i m u m informat ion pe r t a in ing 
to the objects as the w o r t h y of a collection 
d e p e n d s u p the informat ion avai lable abou t 
objects. 
2. To min imize the effort to locate a n d object in 
the m u s e u m w h e n e v e r r equ i r ed in a m i n i m u m 
possible t ime. 
2. DIGITAL PRESERVATION 
Digital preservation is a set of activities required to 
make secure digital objects that can be located, rendered, 
used and understood in the future. This can include 
managing the object names and locations, updating the 
storage media, documenting the content and tracking 
hardware and software changes to make sure objects can still 
be opened and understood. Digital preservation can be 
defined into following ways: 
1. "Digital preservation combines policies, strategies and 
actions to ensure access to reformatted and born digital 
content regardless of the challenges of media failure and 
technological change. The goal of digital preservation is 
88 
IQiowkcCge (PreseTvation and Conservation 
the accurate rendering of authenticated content over 
time." 
2. "The act of maintaining information, in a correct and 
Independently Understandable form, over the Long 
Term." 
3. "All activities concerning the maintenance and care 
for/curation of digital or electronic objects, in relation 
to both storage and access." 
This research investigated preservation practices related 
to personal digital information. It sought to answer three 
main research questions: 
(1) What kinds of personal digital information do public 
library users collect and why? 
(2) What are the cognitive, affective, and psycho-social 
influences that contribute to the preservation of personal 
digital information? 
(3) How can individuals improve their digital preservation 
practices and what would motivate them to make 
improvements to these practices? 
Digital preservation is the management of digital 
storage media over time. Preservation of digital storage 
media is widely considered to require more constant and 
ongoing attention than preservation of other media. This 
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constant input of effort, time, and money to handle rapid 
technological and organizational advance is considered the 
main stumbling block for preserving digital storage media. 
Indeed, while we are still able to read our written heritage 
from several thousand years ago, the digital storage media 
created merely a decade ago is in serious danger of being lost, 
creating a digital dark age. 
Digital preservation can therefore be seen as the set of 
processes and activities that ensure continued access to 
information and all kinds of records, scientific and cultural 
heritage existing in digital formats. This includes the 
preservation of materials resulting from digital reformatting, 
but particularly information that is born-digital and has no 
analog counterpart. In the language of digital imaging and 
electronic resources, preservation is no longer just the 
product of a program but an ongoing process. In this regard 
the way digital information is stored is important in ensuring 
its longevity. The long-term storage of digital information is 
assisted by the inclusion of preservation metadata. 
Digital preservation and conservation is defined as: 
long-term, error-free storage of digital storage media, with 
means for retrieval and interpretation, for the entire time 
span the knowledge is required for. Long-term is defined as 
"long enough to be concerned with the impacts of changing 
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technologies, including support for new media and data 
formats, or with a changing user community. Long Term may 
extend indefinitely". Retrieval means obtaining needed digital 
files from the long-term, error-free digital storage, without 
possibility of corrupting the continued error-free storage of 
the digital files. Interpretation means that the retrieved 
digital files, files that, for example, are of texts, charts, images 
or sounds, are decoded and transformed into usable 
representations. This is often interpreted as rendering, i.e. 
making it available for a human to access. However, in many 
cases it will mean able to be processed by computational 
means. 
Physical deterioration 
Digital data recording media may deteriorate more 
rapidly and once the deterioration starts, in most cases there 
may already be data loss. This characteristic of digital forms 
leaves a very short time frame for preservation decisions and 
actions. 
Why should we care about Digital Preservation? 
Storage media/data carrier problem 
Digital objects are much more 'fragile' ihan traditional 
analogue documents such as books or other hard copy 
mediums. Digital objects are fragile because they require 
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various layers of technological mediation before they can be 
heard, seen or understood by people. Digital objects are also 
much more venerable to physical damage. One scratch on 
CD-ROM containing 100 e-books can make the content 
inaccessible, whereas to damage 100 hard copy books by one 
scratching move is - fortunately - impossible. A flash memory 
stick can drop into glass of water or get magnetized, portable 
hard drive or laptop can slip from your hands and get 
irreparably damaged in a second. Digital objects require pro-
active intervention to remain accessible. While you can put a 
book on a shelf and return to it in upwards of 100 years and 
still open it and see the content as it was intended by the 
author/publisher, the same approach of benign neglect to a 
digital object is almost a guarantee that it will be inaccessible 
in the future. 
Hardware obsolescence 
Even if you returned to the digital object in five years to 
find the disk is in perfect condition and you have software 
that can open the file, but if that file is on a disc your 
computer doesn't have a drive for you will not be able to 
access it. 
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Software and format obsolescence problem 
Alternatively the software or file format can become 
obsolete for a number of reasons. For example software 
upgrades may not support legacy files; the format take up is 
low and the industry does not produce compatible software; 
software which supports the format may be bought by a 
competitor and withdrawn form the market place. Without 
the intervention of digital preservation techniques the 
information contained will no longer be accessible. 
Real life examples 
Hardware obsolescence 
You wrote your PhD thesis X years ago on a 286 PC in a 
word processor software called T602 in Kamenicky coding in 
win 3.11. You now wish to access this to show to a 
colleague/student working on the same topic but you do not 
have a computer with the right floppy disk drive and you are 
not sure if it would be possible to read the disk even if you 
were able to access this kind of drive. 
Format obsolescence 
If you are very lucky you might find a friend with the 
right drive on their computer. The drive will be able to access 
the floppy disk and retrieve the data, you can see your file 
93 
%ji(rwtecCge (Preservation and Conservation 
thesis.t602 but you cannot open the file, the format you used 
to store the file is obsolete. What will you do then? 
Solutions 
To prevent the hardware obsolescence problem you 
could have migrated the file to new media carrier before you 
threw out your last PC with a floppy drive. To prevent format 
obsolescence problem you could continually move the content 
from one format to another as each is updated. In addition to 
this every time you changed your software you could have 
kept a copy of the software with which you created the file. 
DIGITIZING TECHNOLOGY 
All the traditional storage media can be digitalized 
video and cacoethes can be replaced by CD-ROM. Document 
can be scanned and digital cameras an already in the market. 
The average future computer user will soon have access to all 
form of storage media under our surface. The quantitative 
different of digitalized storage media comes from their easy 
editing and reuse as well as their cheap and fast distribution 
networks. 
With rising digitalizing technology the base of global 
digital necessary of mankind is growing. The interest of more 
and more user access to these data masses. 
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Modern Techniques for document storage and preservation 
1. Microfilming 
2. Digitalization 
MICROFILMING: 
Among the existing collection in Library and 
Information centers storing knowledge has been surveyed 
and developed properly in India various Govt, and Non Govt, 
organization adopted different technology to safe great were 
valuable collection. Microfilming is technology, which 
reformat only form of knowledge storage media stored 
,recorded document to micro image and places it on a 
photographic film. During 1930 Archives and libraries looked 
at microfilming as a way to produce paper based material 
which got deteriorating. Ultra fiche contain 98 images per 
fiche the other familiar format are roll film is cartridge and 
cassettes; aperture cards etc. 
DIGITIZATION 
It is the conversion of the rate and age old collection 
into surrogate digital image as a means of making the 
collection more accessible. While enabling the originals to be 
preserved in its original condition. This technology can 
provide world wide access to documents by many users 
simultaneously as well as no. of copies produced. 
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Digital Imaging Technology 
Numerous and very high resolution, fast feel colour are 
available the speed of access to local area network and 
internet has been in rearing and the adoption of digital image 
compression star dared by software. 
CCD Scanners Technology 
Most scanners and digital captures are case chare device 
(CCD) image sensors. CCD are solid state, silicon based 
devices and are available in either linear or area array 
configuration. 
• The Tag, Image file Format (TIFF) 
TIFF was developed to provide hardware and operating 
system independent means of exchanging faster image 
data between application programmes and scanning 
device. 
• Graphical Interchanged format 
The graphical Intercede format (AIF) is a defector 
straddled for 2-D raster data either monochrome or colour 
table up to 156 countries. GIF is well suited computer image 
in which the pixel runs are long and before the comparison 
ratio is high. 
Now with emerging tech. digitization becoming cost 
effective and planned efforts is transferring knowledge 
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embodied in the document form and rare collection for 
preservation of ancient thought and use than whom 
necessary. 
These are explained by giving some examples relevant 
particularly in Indian context approach, we not only saved 
their money but also provided an opportunity to procure 
more sophisticated technology. Long term approach implies 
long term commitment, scalability and flexibility that allow 
you to adapt with the changes in technology. C-DAC's 
museum archival system is developed using open source web 
technologies that provides lot of flexibility for adapting to 
changes. It is observed that archival software developed 
using proprietary and closed source tools and databases often 
pose difficulty in migration after some years, 
CONCLUSION 
Knowledge preservation is the management of 
Digital environment . Preservation of Digital document is 
widely considered to require more constant and ongoing 
attention than preservation of other media indeed, 
while we are still able to read our wri t ten heritage from 
several thousands years ago the digital information 
created merely a decade ago in serious danger of being 
cost effective and creating a digital dark age. 
Digital preservat ion of knowledge therefore can be 
seem as the set of processes, activities that ensure 
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continued access to information and all kind of record, 
scientific and cultural heritage existing in digital format. 
This includes the preservation of material resulting 
digital reformatting, but particularly information that is 
born digital that has no analogue counterpart. The long 
term storage of digital as well as physical storage media 
is bearing information or knowledge is assisted by the 
inclusion of preservation physical or digitally preserved 
storage is important in ensuring its longitivity. 
Concluding over all discussion v/e can say that 
knowledge preservation is set of activities, techniques, 
policies and strategies most frequently applied in order 
to arrest he deterioration in storage media it may either 
be digital or physical preservation depending upon type 
of medium storing knowledge. 
All activities and actions concerning the 
maintenance and care for / curation digital or physical 
object, in relation to work storage and access are taken in 
long term is called as long term preservation that is 
commonly known as conservation say, longe term 
preservation is known as conservation i.e. knowledge 
preservation and conservation. 
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CHAPTER - 4 
OBJECTIVES AND METHODOLOGY 
4.0 Introduction 
As we know knowledge is dynamic and 
multidimensional in nature. The new researches and thirst for 
knowledge has led to the generation of new work. It is 
necessary that new research and new findings should be 
circulated widely among the research scholars, scientist 
specialists, and others. 
Due to rapid growth oi knowledge, a librarian faces 
problem in acquisition, collection, selection and organization 
of relevant documents within limited financial resources. To 
overcome these problems they need techniques by which they 
can use the limited financial resources to the optimum. 
Bibliometric techniques are being applied for the 
management of science, analyzing the structure and direction 
of science, measuring the utility of journals and relationship 
between journals and fields and measuring the performance 
of scientists. A vast amount of literature is getting published 
on such kind of evaluative studies. This study is intended to 
find out the literature use pattern by researcher in the field of 
their interest. 
1A'> 
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4.1 Objectives 
The present study aims at identification and describing 
some of the characteristics of the literature published in the 
field of knowledge management over the period of nine 
years, 2001 to 2009, v^ith a view to identify place, year, 
language, of document published. 
The main objectives of the present study are: 
(i) Forms of document: To find out most used form of 
source materials i.e. periodical articles,' research 
reports, conference, reviews etc. 
(ii) Geographical scattering of items: To knows about 
the country producing most of the literature in the 
field of "Knowledge Preservation and 
Conservation". 
(iii) To know the most productive year / years of the 
literature published on the subject. 
(iv) Language wise distribution of items: To know the 
dominating language in which most of the articles 
on the subject have been published. 
(v) Ranking of periodicals: To know the core periodicals 
containing the most of the literature on "Knowledge 
Preservation and Conservation". Ranking of 
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authors: To know eminent authors in the field of 
' 'Preservation". 
(vi) Subject dispersion: To identify the scattering of the 
subject under study. 
4.2 Methodology of Bibliometrics 
The methodology of bibliometrics can be shown through 
the following flow chart: 
Selection of £ ource Document 
Collection of Data 
Analysis and Interpretation of Data 
Application of Bibliometric Laws 
Conclusion 
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4.2.1 Selection of source Document 
The first most important task is to select the source 
document from which data is to be drawn. For this purpose. 
Library Information Science Abstract (LISA) which is 
published by CSA from Great Britain (GB) has been 
consulted. 
4.2.2 Collection of Data 
From the seven volumes of LISA i.e. 2001 - 2009, 1034 
references on the subject "knowledge Preservation and 
Conservation" had been collected on 5 x 3 inches catalog 
cards. Each card contained information about author, title, 
name of periodical, year, place of publication, language of 
document. 
4.2.3 Analysis and interpretation of Data 
All 1034 references (cards) were arranged and 
rearranged in order to conduct into following details: 
a. Ranking of periodicals: The main objective of this study 
is to identify the core journals containing the research 
literature on "Knowledge Preservation and 
Conservation". For this purpose, a ranked list of 
periodicals was prepared. 
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b. Year wise Distribution of items: This study is useful to 
know the occurrence of source document. It reveals the 
number of works in a particular year in which most of 
the study is conducted. For this purpose a table showing 
year wise distribution has been prepared. 
c. Country wise Distribution of items: It is done to identify 
the place of origin of documents, which is given in LISA. 
The entries were grouped on the basis of their place of 
origin. They were then counted and ranked in a table. 
d. Subject wise Distribution of items: Though most of the 
literature on a given subject is published in core journals 
but sometimes some material of research value is 
published in the journal belonging to related fields. The 
information about the subject fields of periodicals was 
obtained from abstract of documents (articles, reviews 
etc.), LISA Index and Ulrich International Periodical 
Directory on the print. This analysis identifies the core 
subjects as well as related subjects on "Knowledge 
Preservation and Conservation". 
e. Language wise Distribution of Items: For the purpose of 
language wise analysis, the entries were grouped 
according to their language of origin. After this, they 
were counted and then prepared a ranked list ot 
languages. 
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f. Form wise Distribution: The literature is published in 
different forms as reviews, articles, reports, etc. The 
information regarding the form was collection from 
LISA, tabulated to find out the most dominant form of 
literature. 
g. Ranking of Authors: This is done to know the eminent 
personalities in the subject. The data cards of different 
contributors in the field were separated out. The number 
of cards under each name were counted and tabulated. 
Authors are ranked in order of decreasing frequency of 
their contribution. 
h. Application of Bibliometric Laws: The whole study 
depends upon the application of bibliometric laws such 
as Lotka, Bradford and Zipf's laws. For checking the 
validity of these laws, they were applied to the analyzed 
data. 
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CHAPTER - 5 
DATA ANALYSIS, INTERPRETATION A N D 
DESCRIPTIONS 
5.0 Data Analysis Interpretation and Description 
For this study, the total numbers of 1034 items were 
collected from the source document LISA, from the year 2001-
2009. The volume of 2001 contained 36 references, the volume 
2002 contained 93 references, the volume 2003 contained 195 
references, the volume 2004 contained 153 references, the 
volume 2005 contained 94 references, the volume 2006 
contained 65 references, and the volume 2007 contained 102 
references, 2008 contained 137 references, on the subject 
"Knowledge Preservation and conservation". The data thus 
collected on 5x3 inches catalog cards, was analyzed under the 
following headings. 
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5.1 Year wise Distribution 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
Rank 
1 
2 
3 
3 
4 
5 
6 
7 
8 
9 
10 
Total 
Years 
1999 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
2007 
2008 
2009 
Freq. 
10 
86 
36 
93 
195 
163 
94 
65 
102 
137 
53 
1034 
Freq. % 
age 
0.96 
8.31 
3.48 
8.99 
18.85 
15.76 
9.09 
6.28 
9.86 
13.24 
5.12 
99.94 
Cum. 
Freq. % 
age 
0.96 
9.27 
12.75 
21.74 
40.59 
56.35 
65.44 
71.72 
81.58 
94.82 
99.94 
5.2 Language wise Distribution 
Language plays a vital role in the exchange of 
information. The importance of this study lies in the fact that 
the users and information scientists both may come to know 
about the most dominant language in which the literature on 
the subjects of 'Knowledge Preservation' is being produced. 
This study is useful for the librarians in the acquisition of 
periodicals and provision of translation service to the users. 
Which given in the below Table 5.2 
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Table 
Language wise 
5.2 
distribution 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
Rank 
1 
2 
3 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
Name of 
the 
Language 
English 
Slovokian 
French 
Japanese 
German 
Canadian 
Italian 
Chinese 
Turkish 
Dutch 
Hungarian 
Norvayan 
Spanish 
Other 
Freq. 
847 
26 
23 
23 
17 
16 
15 
11 
11 
10 
9 
5 
4 
17 
1034 
Freq. % 
age 
81.91 
2.51 
2.22 
2.22 
1.64 
1.54 
1.45 
1.06 
1.06 
0.96 
0.87 
0.48 
0.38 
1.64 
99.94 
Cum. 
Freq. % 
age 
81.91 
84.42 
86.63 
88.86 
90.50 
92.04 
93.49 
94.55 
95.61 
96.57 
97.44 
97.92 
98.30 
99.94 
Table-5.2 shows language wise distribution of items. 
The total numbers of items 1034 were publish in 12 different 
languages out of which English found to be the most 
dominant language as 81.91 % items were publish in English. 
The second, third, fourth, fifth positions were occupied by 
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Slovokian (2.51%), French (2.22%), Japanese (2.22%),and 
German (1.64%) languages respectively. 
5.3 Country wise Distribution 
It is well known fact that some of the countries publish 
more articles output in particular subject than other 
countries. This information is very useful for the information 
managers in finalizing the subscription list of the periodicals. 
In a similar way to information, professionals are also help by 
knowing the most productive countries that are leaders in 
their field. The country wise distribution of the articles is 
shown in the Table 5.3 below: 
Table - 5.3 
Country Wise distribution 
S.No. 
1 
2 
3 
4 
5 
6 
7 
Rank 
1 
2 
3 
4 
5 
6 
7 
Name of the 
Country 
USA 
UK 
France 
South Africa 
Slovakia 
Japan 
Italy 
Freq. Of 
Occur. 
402 
212 
48 
44 
42 
36 
30 
%age 
38.87 
20.50 
4.64 
4.25 
4.06 
3.48 
2.90 
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8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
/ 
8 
9 
10 
11 
11 
12 
13 
14 
15 
16 
16 
17 
17 
19 
19 
19 
Total 
Canada 
Netherlands 
Germany 
India 
Australia 
Georgetown 
China 
Turkey 
Illunoise 
Norwey 
Finland 
Oslow 
Taiwan 
Russia 
Hungry 
Polish 
28 
26 
24 
22 
22 
20 
16 
12 
10 
8 
8 
6 
6 
4 
4 
4 
1034 
2.70 
2.51 
2.32 
2.12 
2.12 
1.93 
1.54 
1.16 
0.96 
0.77 
0.58 
0.58 
0.38 
0.38 
0.38 
99.90 
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Table 5,3 contains a list of 23 countries producing 
literature on 'Knowledge Preservation'. These countries have 
been rank based on frequency of occurrence of items. It was 
observed that 38.87% of the total articles were publishing 
from USA only. This followed by UK, France, and South 
Africa, which produce 20.50%, 4.64%, 4.25%, and 4.06% item 
respectively. 
This analysis not only shows the most productive 
countries of literature on 'Knowledge Preservation' but also 
indicate the wide coverage of LISA as publication from 23 
Countries of the world has been listed. 
5.4 Ranking of Authors 
In every subject, there are a number of contributors. 
However, some of the authors are well know in a given field. 
It is therefore, important to know the eminent authors in the 
field of 'Knowledge Preservation' this information are useful 
for the librarians. Which given in the below Table 5.4 
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Table 5.4 
Ranking of Authors 
S.No. 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
Rank 
1 
2 
3 
3 
4 
4 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
Authors Name 
Werner Rebsaman 
Vladmir Bukovsky 
Gorman, Michael, GE 
Jeffrey Darlington 
M. Adam D & G. Magoudda 
Book, Michael 
Ashling, Tim 
Brailey haimer, Brenda 
BranisiLav Bielik 
Bukovsky, Vladimir, Maria and 
Bazikova 
Collins, Cathy & Webb 
De Sdano Y palacios, Barbara 
Munoz 
Dietrich Schuller 
Franz Paruza And Nadja 
Golat, Rafal 
Geller, Marrilyn 
George, Brock 
Helen Forde 
Hilary T. Sco 
Freq. 
7 
6 
5 
5 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
Cum. 
Fre. 
7 
13 
18 
23 
27 
31 
35 
38 
41 
44 
47 
50 
53 
56 
59 
62 
65 
68 
71 
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20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
Maggie, Johnes 
Anderson, Martha 
Andrson, Rick 
A.G. Fernandez 
Altaf H. Basta 
A. Giovanni 
A Haberditzl 
Alenko Kavcic - Colic 
Antas de Brarros, Maria Teresa 
Osorio and rueda, Luis Villen 
Anne R. Kemey and Nickel 
Fleming 
Bresford, Philip 
Bee Robert 
Brian M. Owens 
Bill Telling 
Bourion, Daniel 
Brinekova, Magdalena 
Barbara Lewin Camp and Julie 
Faulkner 
Bernard Smith 
Bardyn, Tania P. & Young 
Croline S. 
Bernard F. Reilly 
Breslawski, Robert 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
74 
77 
80 
83 
86 
88 
90 
92 
94 
96 
98 
100 
102 
104 
106 
108 
110 
112 
114 
116 
118 
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41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
B. Padot 
Berg and Ruth Ann Jones 
Bradley and D. Wood yard 
Carl Haber 
Carlo Revelli 
Caroline Pendix, Crystopher 
calmen 
Caplan,priscilla 
Chris woods 
CaroUine laffont and carlo 
merinelli 
Cupido,oswald 
Craig K. kennedy and tim J. 
wess 
Clifford lynch 
David adamand others 
David E. Fishman 
David V. Bowen 
David Thomas and Kew Surrey 
Diefrich Schuller 
Diborah Maxwell 
D'Amato, Gianluca & Mazzocchi 
Renato 
Deanna b. marcum 
Elizabeth Rouben & F. Watson 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
120 
122 
124 
126 
128 
130 
132 
134 
136 
138 
140 
142 
144 
146 
148 
150 
152 
154 
156 
158 
160 
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62. 
63. 
64. 
65. 
66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 
78. 
79. 
80. 
81. 
82. 
83. 
84. 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
Eric Curtis M. Basir 
E. Farley 
Edvin L. Pitz 
E.S. Houssni, A.H. Basta and 
M.M. Abdou 
Eugene Vandrmeer, Maria 
& Dekker, Ronald 
Erik Oltma and Adrian Lemmen 
Fenton, Eleen 
Fernandez Molina, J. Carlos and 
Guimaras 
Fox, Cynthia & Weisman, Budge 
Fransisko Sundholm and Maria 
George, Brock 
Gracely Cassel 
G. Bequet and L. Cedelle 
Glandney, H.M. 
Greyline, Betsie 
Guido, Carducci 
Guibert, Noelle 
G. Storey 
Guhild Kristin Myrbakk 
Hasselel, Barbara 
Harris, Sian 
Hart, Lesley 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
162 
164 
166 
168 
170 
172 
174 
176 
178 
180 
182 
184 
186 
188 
190 
192 
194 
196 
198 
200 
202 
204 
206 
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85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 
96. 
97. 
98. 
99. 
100. 
101 
102. 
103. 
104. 
105. 
106. 
107. 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
Hahn, Trudi Bellardo 
Hollender, Henryk 
Helen Lindsay 
Hedges, Grahm 
Howard, Rachel-I 
Horkoshi, Keigu 
Horrel, Jeffrey L. 
Jarmila Grafova 
J. Malesic J. Vlar and M. Strlic 
James M. Reily 
James g. Neal 
Jim Aashing 
Jean Marry Deken 
Jenifer E. Hain 
Judith Gowland and Mc 
Ausland 
Johnson, Ian M. 
J.M. Amoult 
John Hopkins 
Joint Nicholas 
Jean Marie Amoult 
Jan Merrill Oldhan and Stephen 
Chapman 
Klijn, Edwin 
Katuscak, Dusan 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
208 
210 
212 
214 
216 
218 
220 
222 
224 
226 
228 
230 
232 
234 
236 
238 
240 
242 
246 
248 
250 
252 
254 
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108. 
109. 
110. 
111. 
112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 
120. 
121. 
122. 
123. 
124. 
125. 
126. 
127. 
128. 
129. 
130. 
131. 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
Kou Hida 
Kirchhoff, Amy & Fenton 
Knight, Barry and horrie 
Kevin Kerrigan & Philip 
Plowden 
Kanazawa Toshokan Zasshi 
K.S. Rawat 
Luqan Bilinski 
Lindsay Nicolle 
Littman, Justin 
Laurent Muse 
Londa T. & Watson, Mask R. 
Landomarsky, Juraj, Michal 
M. Geller 
Maggie Jones 
Moeiler, Paul 
Mark Chillingworth 
Margarita Vamini 
Michael Gorman 
Micahel L. Nelson 
M. Dorr 
Mirjam Foot 
Maggie Jones 
Maron, Nancy 
Marie R. Kennedy 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
256 
258 
260 
262 
264 
266 
268 
270 
272 
274 
276 
278 
280 
282 
284 
286 
288 
290 
292 
294 
296 
298 
300 
302 
119 
(Data AnaCysis, Interpretation ancC (Descriptions 
132. 
133. 
134. 
135. 
136. 
137. 
138. 
139. 
140. 
141. 
142. 
143. 
144. 
145. 
146. 
147. 
148. 
149. 
150. 
151 
152 
153 
154 
155 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
Madina, Sue O 
Marie Therese Varlamoff 
Mario, Aleppo 
Metro Voloshin 
Murphy, Joseph H. 
Milne, Ronald 
M.H. Delporte 
M.T. Wolf and M.F.BI0SS 
Neil Beagrie 
Neil Grindley 
Nadal, Jacob 
Nicola Waker 
Ottar Johnsen 
Pelote, Vincent 
Peter Coats 
Pascal Sanz 
Paul A. parisi 
Peter Givler and Boh Nardini 
Pilmer tony 
Plumer, Danielle Cunniff & 
Belden 
R. Clarke 
Richard Dawel Smith 
Richard Anderson 
Richard R. Dolphin 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
304 
306 
308 
310 
312 
314 
316 
318 
320 
322 
324 
326 
328 
330 
332 
334 
336 
338 
340 
342 
344 
346 
348 
350 
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156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
Randy Silverman 
Ramokate, Kago 
Rebecca P. Butler 
R. Streatfield and CS. Kaag 
Ronald Jantz and Michael J. 
Giarlo 
Ronald Dekker & Martin 
Ross Marvey 
Robert J. Kepka 
Ruth Abankwah 
Susan M. Allen and Brian Nagin 
Smith John A. & Nelson 
Silverman, Randy, Bliss 
Silva, Rubens 
S, Thomas 
S. Tounsend, C. Chappel and O. 
Strujve 
Stelmark, Ivam, Hudee, 
Urlandova 
Shan Sutton 
Sara Van & Hotmal Bussel, 
Faank 
Sarah Mc Cormick and Ross 
whiteford 
Sophie Labin 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
352 
354 
356 
358 
360 
362 
364 
366 
368 
370 
372 
374 
376 
378 
380 
382 
384 
386 
388 
390 
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176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 
199 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
Sonja Schooll 
Schouten^ Dennis 
Seneca, Michael J. 
S.Le. Ray 
Sykes, Jean 
Takeuchi, Hiroya, Hideki 
Tim Dilauro and Other 
Tise, Ellen R., Raju, Reggie and 
Masango 
T. Nicolova, Houston 
Thomas Connertz 
Thomas H. Teper 
Thomas Bruno and E Hecker 
Tom Clereson 
Tynta Yasar 
Tom Storey 
Tracy, Toni 
Treneygien 
Rnkova, Maria & Bichik 
Vincent Diniel 
Vinson, Christopher G. and 
Boyd, Kate 
Vizarova, Katarina, Dusan 
Van der Hacven, Jef freg 
Wright, Nicola 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
392 
394 
396 
398 
400 
402 
404 
406 
408 
410 
412 
414 
416 
418 
420 
422 
424 
426 
428 
430 
432 
434 
436 
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200 
201 
202 
203 
204 
205 
9^  
6 
6 
6 
6 
7 
7 
White Shannon D. 
Willium Scott Reid 
Van Wijnaarden, Hilde 
Warner, Ddrothy & Bushman, 
John 
Wato Richard 
Yeo, Geoffrey 
784 si] 
contril 
ngle author 
tutors 
Total 
2 
2 
2 
2 
1 
1 
' ' 
1034 
438 
440 
442 
446 
447 
449 
1034 
The Table 5.4 gives the ranking list of significant 
authors, in order of their frequency of occurrence. From the 
analysis it was found that 784 (75.82%), were written by 
single authors and 203 (19.63%) items were written by more 
them one authors i.e. multiple authors. This shows the 
present trends in which joint efforts are involved to complete 
a research work. 
Although this study is not sufficient to know the major 
contributors exactly, yet the present ranking list may be of 
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considerable help to know the name of significant authors in 
'Knowledge Preservation' during 2001 to 2009. The name of 
first four most productive authors are: 
(1) Werner Rebsaman 7 
(2) Vladimir Bukovsky 6 
(3) Gorman ,Michael,GE 5 
(4) Jeffrey Darlington 5 
5.5 Ranking of Periodicals 
It is a well estabHshes fact that periodicals are the source 
of latest information. They play an important role in the 
present day of information communication. However, in 
every subject field there are periodicals that contribute most 
of the literature. They are call core journals. The periodical 
articles meet most of the information required by the librarian 
and information scientists only. Identifying the core journals 
in the subject under study will be useful from the point of 
view of library professionals and librarians alike. 
The prime objective of this study is therefore, to identify 
the most important periodical producing most of the 
literature on "Knowledge Preservation". 
In the collected data, all the 1034 items have been 
publish in 123 periodicals that have been rank up to 22"'^  
position. Which given in the below Table 5.5 
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Table 5.5 
Ranking of Periodicals 
S.No 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
Rank 
1 
2 
3 
4 
5 
6 
7 
7 
a 
9 
iO 
H 
11 
11 
12 
13 
13 
13 
Name of the 
Periodicals 
International 
preservation News 
Restaurator 
Kniznica 
Microform and 
Imaging Review 
D-Lib Magazine 
Bulletin des 
Bibliotheuque de 
France 
Advance Technology 
Libraries 
Paper conservator 
Journal of Library 
Administration 
Library resource and 
Technical Services 
Law Library Journal 
lASA Journal 
Biliotheeche oggi 
Against the Grain 
Alexandria 
Library Management 
Information 
Professional 
Journal of Society of 
the archivist 
Place 
France 
Germany 
Slovakia 
Germany 
USA 
France 
USA 
Great Britain 
USA 
USA 
USA 
USA 
Italy 
USA 
USA 
USA 
Netherlands 
UK 
Freq. 
51 
45 
38 
28 
21 
18 
17 
17 
15 
14 
13 
12 
12 
12 
11 
10 
10 
10 
%age 
4.93 
4.35 
3.67 
2.70 
2.03 
1.74 
1.64 
1.64 
1.45 
1.35 
1.25 
1.16 
1.16 
1.16 
1.06 
0.96 
0.96 
0.96 
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19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
13 
13 
13 
13 
14 
14 
1^ ^ 
14 
15 
15 
15 
15-
16 
16 
16 
16 
17 
17 
17 
17 
17 
ESARBICA Journal 
College and Research 
Libraries 
Paper Conservation 
News 
Journal of 
Information Science 
and Technology 
Association 
New Library Scene 
Information Today 
Archivaria 
Illir\ois Libraries 
Bibliotetear 
Serials Librarian 
Achiever 
IFLA Journal 
Library Hitech News 
OCLC System and 
Services 
Record Management 
Bulletin 
Interface 
Information 
Management Report 
Information 
Management Studies 
The Library Journal 
Serials 
Information World 
Review 
S. Africa 
USA 
USA 
USA 
USA 
India 
Canada 
USA 
France 
Great Britain 
Canada 
USA 
Great Britain 
Great Britain 
Great Britain 
USA 
USA 
USA 
USA 
USA 
Great Britain 
10 
10 
10 
10 
9 
9 
9 
9 
8 
8 
8 
8 
7 
7 
7 
7 
6 
6 
6 
6 
6 
0.96 
0.96 
0.96 
0.96 
0.87 
0.87 
0.87 
0.87 
0.77 
0.77 
0.77 
0.77 
0.67 
0.67 
0.67 
0.67 
0.58 
0.58 
0.58 
0.58 
0.58 
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40 
41 
42 
43 
44 
45 
46 
47 
48 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
18 
18 
18 
18 
18 
18 
18 
18 
19 
19 
19 
19 
19 
19 
20 
20 
20 
20 
20 
Corporate 
Commuriication: An 
International Journal 
Computers in 
Libraries 
Bibliotheebs forum 
Anales de 
documentation 
Information and 
Communication 
Technology 
Journal of European 
Research Library 
Library & 
Information Update 
Feliciter 
Government 
Information 
Quarterly 
The International 
Information and 
Library Review 
Journal of Academic 
Librarianship 
Library trends 
Library and Archival 
Security 
SCONUL Focus 
Archives & 
Manuscripts 
American Archivist 
Computers in 
Geneology 
Information Outlook 
Library Review 
Great Britain 
USA 
France 
France 
India 
Great Britain 
Great Britain 
Canada 
Great Britain 
Great Britain 
Great Britain 
USA 
Great Britain 
Great Britain 
Australia 
USA 
Great Britain 
USA 
Great Britain 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 
0.38 
0.38 
0.38 
0.38 
0.38 
0.38 
0.29 
0.29 
0.29 
0.29 
0.29 
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58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
Journal of 
Librarianship and 
Information Science 
Journal of 
Agriculture and 
Food Administration 
Research Information 
New Library World 
Technical Service 
Zeiitschrift fur 
Bibliotheswasen and 
Bibliography 
The American 
Archivist 
ABI Techniques 
Bulletin of Library 
Association of China 
Cape Librarian 
Current Studies in 
Librarianship 
Issues in Science & 
Technology 
librarianship 
Journal of 
Information 
Processing and 
Management 
Journal of College 
and University 
Libraries 
Library Philosophy 
& Practice 
Learned Publishing 
Library times 
International 
Taiwan 
USA 
USA 
Great Britain 
USA 
Germany 
USA 
Germany 
China 
S. Africa 
Pennsylvania 
USA 
Great Britain 
USA 
USA 
Great Britain 
USA 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
0.29 
0.29 
0.29 
0.29 
0.29 
0.29 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
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75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
Library and 
Iriformation Research 
News 
Technical Service 
Quarterly 
Online Information 
Review 
Professional de la 
Information 
Reference Reviews 
Resource Sharing 
and Information 
Network 
Rural Libraries 
Museum Journal 
South Africa Journal 
of Info. Mgmt. 
Science and Techno. 
Libraries 
Searcher 
Serials Review 
Learned Publishing 
Medical Reference 
Service Quarterly 
Turkish Librarian 
Archifacts 
Ariadne 
Great Britain 
USA 
Great Britain 
France 
Great Britain 
USA 
USA 
France 
S. Africa 
USA 
Canada 
Great Britain 
Great Britain 
USA 
Turkey 
USA 
Great Britain 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
0.19 
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Tab le -5 .6 
Showing Range of Frequency 
S.L 
No. 
1 
2 
3 
4 
5 
Frequency 
Range 
15-51 
10-14 
6-9 
3-5 
1-2 
Total 
No. of 
Periodicals 
9 
13 
105 
26 
60 
123 
No. 
of 
Items 
250 
144 
117 
102 
421 
1034 
%age 
24.17 
13.92 
11.31 
9.86 
40.71 
99.97 
Cumulative 
%age 
24.17 
38.09 
49.40 
59.26 
99.97 
Table - 5.5 and 5.6 show that the most of the literature 
on 'Knowledge Preservation' appeared in nine periodicals as a 
total number of 250 items constituting 24.17 of the total 
appeared in those periodicals. They may be regarded as core 
periodicals in the field of 'Knowledge Preservation and 
conservation'. 
The journals having their frequency of occurrence in the 
range of 15-51 are nine and the total number of items is 123 
(24.17%). The periodicals having frequency range of 10-14 are 
also 13 and the total number of items are 144(13.92%). The 
periodicals having frequency range of 6-9 the numbers of 
periodicals are 15, and the numbers of items are 117 
(11.31%). The number of items covered under the range of 3-5 
are 26 (9.86%) in 26 periodicals. It is therefore obvious, that 
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though most of the literature constituting 24.17% of reference 
appeared in 9 core periodicals, the number of journals has 
been increased for finding out much less number of items . 
The present ranking list may be useful for the librarians in 
talking policy decisions regarding subscription list of 
periodicals on the subject 'Knowledge Preservation'. It will be 
equally important for the document lists in preparing an 
exhaustive documentation list. The study may be useful for the 
information professionals, as they would know the core 
journals carrying the highest percentage of items. 
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CHAPTER-6 
6.0 Application of Bibliometric Laws 
After the interpretation of data, which have done in 
pervious chapter, the next step is the application of 
bibliometric laws on the analyzed data to check the validity of 
these laws. 
6.1 Bradford's Law of Scattering 
This law states that "If scientific periodicals are arranged 
according to their decreasing productivity of articles on a 
given subject that may be divided into a nucleus zone of 
periodicals more particularly devoted to the subject and 
several groups or zones containing the same number of articles 
as the nucleus when the number of periodicals in the nucleus 
and succeeding zones will be given as: 1: n : n^" 
Where ' 1 ' is the number of the periodicals in the nucleus 
and 'n' is a multiplier. 
To check the validity of this law, 123 periodicals were 
divided into 3 zones according to their productivity. In the 
first zones 22 journals contained 394 items, in the second zone 
41 journals contained 219 items and remaining 60 journals 
contain 421 items in the third zone. According to this, the 
periodicals in each zone covered approximately 1/3 items of 
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the total. This analysis shows phenomenon of scattering of 
items in different zones of journals. 
For all this, data has been taken from table 5.5 and 5.6 
'Ranking of periodicals' and 'Range of frequency' respectively. 
The first zone is the nucleus zone as it contains 22 
periodicals, followed by 41 periodicals in the second zone and 
60 periodicals in the third zone. The zones thus identified will 
form an approximately geometries series as gives below: 
22 : 41 : 60 
Here, 41 s 44 = 22 x 2 (approx.) 
60 s 88 = 22 X 2 X 2 (approx.) 
Therefore, now the series is 
22 : 22 X 2 : 22 X 2 X 2 ; on substituting 2 = n 
we get, 22 : 22n : 22n2 i.e. I:n:n2 (where ' 1 ' is the number of 
periodicals in the nucleus and 'n' is a multiplier. 
It has been observed from the analysis that number of 
journals is multiplying in all the zones except third zone. The 
Bradford's law is thus partially proved in this study. 
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Table - 6.1 
Bradford's table 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
total 
14 
15 
No. of 
Journals 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
3 
1 
7 
22 
3 
4 
Cumulative 
No. of 
Journal 
1 
2 
3 
4 
5 
6 
8 
9 
10 
11 
14 
15 
22 
total 
25 
29 
No. of 
Items 
51 
45 
38 
28 
21 
18 
34 
15 
14 
13 
36 
11 
70 
394 
27 
72 
Cumulative 
No. of 
Items 
51 
96 
134 
162 
183 
201 
235 
250 
264 
277 
313 
324 
394 
421 
493 
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16 
17 
18 
19 
20 
total 
21 
22 
Total 
4 
5 
9 
6 
11 
64 
30 
29 
123 
33 
38 
47 
53 
64 
total 
94 
123 
Total 
28 
30 
45 
24 
33 
653 
60 
321 
1034 
521 
551 
596 
620 
653 
713 
1034 
The number of journals in the nucleus can be obtained by 
plotting f(r) and to log'n' on semi logarithmic graph paper (a 
bibliograph) where f(r) is cumulative frequency and log 'n ' is 
log of rank of journal as shows in the graph. This graph is 
drawn with the help of data analysis and computed in the 
table 6.1. 
The log value of 22 journals the first zone is 0.654. The 
log value of 41 journals in the second zone is 1.3149 and the 
log value of 60 journals is the third zone is 2.1247. 
Taking log 'n' on X-axis and number of items in each 
shown by Y-axis a graph was plotted. The bibliography, thus 
obtained, is found to be, by and large, similar to Bradford's 
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bibliography. The graph begins as a rising curve APi, and 
continues as a straight line. The rising part of the graph 
represents high productive journals. The point PI, P2, and P3 
on the bibliograph are the boundaries of three equi-productive 
zones in which all most the same number of articles as the 
nucleus (represented by OY = Yi, Y2 = Y2, Y3) are derived, from 
an increasingly larger number of journals( represented by OX, 
0X1, 0X2, and OX,OXi,OX2 and X2X3). Thus the Bradford's law 
is proved. 
6.2. Lotka's Inverse Square Law 
Lotka's Law states that the number of authors who 
contributed 'n' paper will be l /n^ of those who contributed 
only one paper. In the present analysis it was observed that 
987authors have contributed 1034 items. Out of 987 
contributors, only 203 authors have contributed more than one 
paper and rest 784 authors have contributed only one paper. 
However, according to Lotka's Law, single contributors should 
account for 60% of the total. 
Lotka's Law was applied to know the number of authors 
contributing 2 papers and 3 papers respectively, as gives 
bellow: 
6.2.1 Authors Contributing two Papers 
As we know that the numbers of authors contributing 
only 1 paper are 784, number of authors contributing two 
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papers may be calculated by the formula: Number of authors 
1 ,. , , , , No. of authors published one paper publishmg n papers = ^ ^— -^-
On substituting n = 2 in the above formula 
2^  4 
The number of authors publishing 2 papers should be 
196. However, an analysis of data from Table 5.4 indicated that 
178 authors have contributed 2 papers which is near about 
calculated figure, obtained by applying Lotka's Law. 
6.2.2 Authors contributing three Papers 
Number of authors publishing 'n' papers = 
No.of authors published one paper r^ v ,.-j. j . - o • .i i-^ -^-^ -—; On substitutmg n = 3 m the 
formula we get. Number of authors publishing three 
784 784 „^  ,^ papers=-Y- = — =87 =\7 
During the analysis it was found that only 17 authors 
have contributed 3 papers each, which is again for less than 
calculated figure i.e. 87 
6.3 Zipf's Law of Word Occurrence 
This law states that in a long textual matter, if words are 
arranged in their decreasing order of frequency, then the rank 
of any given word of the text will be inversely proportional to 
the frequency of occurrence of the word i.e. 
rf a 1/f (where 'r' is rank and ' f is frequency) 
.-.rf = c (where 'c' is constant) 
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To apply this law, the words (terms) were collected from 
the title of the articles and ranked according to their frequency 
of occurrence in decreasing order. Only those words occurring 
up to 13 times are given in table 6.3. 
On the application of this law, it is found that product of 
frequency of occurrence of words, to its corresponding their 
rank; the results are almost same for each word. 
The frequency of four most potent words appeared in the 
title on the subject 'Knowledge Preservation' is given below: 
(i) Word- Preservation; Frequency-235; Rank-1 
Rank x Fr. = Constant 
235 xl=235 
(ii)Word- Digital; Frequency-118; Rank-2 
Rank x Fr. = Constant 
118x2=236 
(iii) Word- digitzation; Frequency-85; Rank-3 
Rank x Fr. = Constant 
85x3=255 
(iv) Word- conservation; Frequency-54; Rank-4 
Rank x Fr. = Constant 
54x4=216 
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Thus, it is proved that Zipf's Law in valid even today. 
Table - 6.2 
Ranking of Word Occurrence 
S. No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
Words 
Preservation 
Digital 
Digitization 
Conservation 
Archiving 
Electronic 
Heritage 
Repositories 
Resources 
Restoration 
Degradation 
Knowledge 
Paper 
Deacidification 
Print 
Frequency 
235 
118 
85 
54 
52 
35 
32 
25 
22 
21 
20 
18 
16 
15 
13 
t x f 
235 
236 
255 
216 
260 
210 
224 
200 
198 
210 
220 
216 
208 
210 
195 
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CHAPTER-7 
Findings and Conclusion 
Bibliometrics can be defines in simple words, as 
quantitative, numerical, or statistical analysis of recorded 
communication. This analysis can be done by observation, 
measurement and grouping. Bibliometric studies help in 
utilization of information in a productive manner and also 
help to identify areas for further research. Besides it helps in 
effective and efficient management of information services in 
the ever changing context and environment. 
The objective of the present study is to know the leading 
countries, contributors, forms of documents, languages, core 
journals, etc. in the subject 'Knowledge Preservation in Library 
and information science'. The whole study was conducted by 
using bibliometric technique. After the collections on of data 
from 'LISA' vol. 2001 to 2009, analysis was done and results 
were shown in the forms of tables and graphs. At he end, 
bibliometric laws were tested to check the validity of the same 
study. 
Following are the Major Findings of the present Study 
1. From the study it is found that he journal title 
'International Preservation News' published from France, 
is most productive, reposting 51 items i.e., 4.93% of the 
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total references. This is followed by 'Restaurator' 
published from Germany with 45 items i.e. 4.35% of the 
total and Kniznica published from Solovakia with 38 
items i.e, 3.67 of the total. 
2. From the study dealing with year wise distribution, it is 
found that 195, 153, 137, 102, 94, 65, 93, 63, 36, 86, 10 
items were produced in the volumes of 2003, 2004, 2008, 
2007, 2005, 2006, 2002, 209, 2001, 2000 and 1999 
respectively. The analysis of year wise distribution 
concludes that the highest amount of documens 
produced in the year 2003 with 195 (18.85%) items on the 
subject 'Knowledge Preservation and Conservation' . This 
study shows how current information is being publish in 
USA. 
3. The literature on 'Knowledge Preservation' in library and 
information science' is found to be publishing from 23 
countries. USA is the leading country with 402 items i.e. 
38.87% of the total. This is followed by UK with 212 
(20.50%) and France with 48 (4.64%),South Africa with 44 
(4.25%) and items respectively. India has contributed 22 
(2.12%) items. 
4. Languages wise analysis concludes that English is the 
language, which is use very frequently by the 
contributors, as about 847 (81.91%) documents are 
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publish on the subject 'Knowledge Preservation and 
Conservation' in library and information science'. It is 
followed by Slovakian and French with 26 (2.51%) and 23 
(2.22%) items respectively. 
5. Author wise distribution shows that 784(75.82%) items 
contributed by single authors and 203 (19.63%) items 
written by more than one author (multiple-authors). The 
most productive authors in the field are: 
(1) Werner Rebsaman 7 
(2) Vladimir Bukovsky 6 
(3) Gorman, Michael, GE 5 
(4) Jeffrey Darlington 5 
8. Publication trends further indicates that 784 (75.82%) 
authors contributed single articles each 178 Authors 
(17.21%) Published 2 articles each. 
9. During the application of Bibliometric laws, Bradford's 
law, Zipf's law is proved. However, Lotka's law could 
not be testified completly. 
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